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(54)Titlc: CELL SURFACE MOLECULE MEDIATING CELL ADHESION AND SIGNAL TRANSMISSION 



(57) Abstract 

A novel cell surface molecule recognized by a monoclonal antibody, which is expressed specifically in thymocytes, lymphocytes 
activated by ConA-stimulation and peripheral blood lymphocytes and has been found out from among monoclonal antibodies against cell 
surface molecules in lymphocytic cells having important roles in autoimmune diseases and allergic diseases, is isolated and identified. 
Further, functions of this molecule are analyzed. Moreover, it is found that an antibody against this molecule significantly ameliorates 
conditions of autoimmune diseases and allergic diseases. 
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-TmmmmmTmm (cytotoxic T cell; cytotoxic lymphocyte; CT 
L) if!±Bii©W»i4SMt^Hi:t»i:liS 

(BUR) • r Bio Sciencefflfg^ :/:?■>- [fcft] j > ¥±*L p. 14-17, 
1995) c 

B»5^WK^»» (antigen-presenting cells: APC) 

aclasis 7 p***^ (Jnx) u ioinx$nfctfuis*±5»«ia^ 
ttMte* owe) c«6**tsw»w«* t«ju i>* 

*£nfc»XttE£, ^MIC*t5TttM (TcR) i: CD 3ft 

**©**# (tch/cds***) *acTWi-ra-i:-e«B©«ttft 

ftb^W^ (unresponsiveness) £fctt*n->** (clonal ane 
rgy) fcBpttn*tt»tW*o TW#ffittft*nffiS1*JI«IftT«JB^P->C 

>; autocrine) ^ D->^©Wf(iIL-2^St;»^ 

4 >©«£*#■* T»IS©JSfi:fcfctt> TcE/CD3»Wt^Ufctt 1 i> 

\) (BliW* % >^ ;l/ ; costimulatory signal) i:D¥l£ftSo 
T|§ji( T ^^®±©TcR/CD3^^i:(iSiJ©^ : f*^b-CTOilTN»± 

©IBCfcttao^fcffiSffffl (flMfttt) «ifcKiJ:»J-©li2©5'^ 

«rtko«artteai-s. i©«2©3/^tAD«wi©^j;- <** 
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2 ©j/Wfiictt, it- T«Bia»rfiMijiBiia-c»a-r snaus*®^ 

T?&5CD28 (9J£ :Tp44 N T44s Xtt9.3Jft®) \L$m&mm (7^D7 7-*A 
WttlHIBfcJf) "r«ar*«BlfilM^-?T*SCD80 (9J£ :B7-K B7% BB 

h *fe(iB7/BBi) wfnK<fflmmmfo<»Wfa&mtottib%i3m (m% 
B7-2^fettB70) tvfflnmmm (bp*k %nh(ofti-?&(Dm&*fr\stzimm 
mm) ttmisb-tmm-cfozzt&wbfrizgtizuzo 2©*^ 

&£ft£fc#x.?>ftT^£CTLA-4 (Cytolytic T lymphocyte associated antige 
n 4) h^CD80(B7-l)SUfCD86(B7-2)fc©P^O^5<tffl (IP*>> 

*g-&*^ t tzwm&M) *isftaasgot^5uj: #§sft«j tracts 

ftTtTl^So BP*k ^O^2 0^^;i/CDfe3lt«t5T|BlliaoS5tt'fb©S!iaPt3 

'i>3a<fc*CD28fcCD80/CD86fcOH©fflSffffl N ISifflSftflJ t«c^"T -5 
e» ft 3CTLA-40$EB©i§8U # VCCTLA-4fc CD80/CD86 i: ©H§©ffl5ftffl 

CD28{ix ci®T»orSmb^7^^-©iii^tc^s^^2CD->^;i/ (n* 

^T?&SCD80(B7-l)»tfCD86(B7-2) (&M-ffttt\ ^ftfc©^ 

^©*S££^LfcifffljM&^) fcJ:Dfcj8£ft3f&2©*>^:*-;i/fcJ\ ThlStftf-f h 
*>f >CDiEHA*$«flS*#s ^©ii£3ITttfr<=>©IL-2 N IFNyMHWafc^© 
ThlHiM h*-f SiE-To CTLA-4&, TcR/CD34iiCTA5 

Sf 1 i/V±Mz Ja D*6£#»*3ft3 fcfct^ CD28fcCD80i:©|g^t«k ») A 5 

^2©s/^^;^(ci•pT*)•e©^3S* J ^i^^nsc^«^)nTv^5o ctla-4 
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2> o 

t b©CD28OTCTLA-4fciu #*44kDfttM175S43kD©^«ft*f* 

hM:mi^fn* r 2q 33j , Sfe^xfcSwttt r l Cj -e*!K 
V>1*n*4o©x^V>^e»«iS. t b©CD28WCTLA-4fcfc, 'J-*-ffi*lft£ 
2 2 0 atf 2 2 3 <i©T ft*** *U W*©7 $ y ftHHttt* 2 

0 75S3 0%*iJgT-&2>o 
CD28atWTLA-4®U*>l'^ fc batF^Xfc*VvCCD80 (B7-1) OTCD86 
(B7-2) «S£fctf*l»3*Vt^3- CTLA-4«U t^ftl© U K fc**l/C « 
CD28J:»)*»tt«W<^ «2 0^S. CD28&tfCTLA-4©CD80 (B7- 

i) ^©isata* nMtait-cft^nTv^T^yBiWHiJfi-e** hot 

PPY (Met-Tyr-Pro-Pro-Pro-Tyr) j * 
fc, <H)28iWWit«tt*^ *©«Brt©a5^iSW HMO! (Tyr-Met-Asn-Met) j 
(^©UyM^nfc^n^^^*^? 13 ^^— K (Phosphoinositide 3 kinase, 
PI3K) CDZBttC© l-YxxMj «a*^UT«Brt*>^ 

^ffi«K:*l^««ifc*ft^^*- k * t ** n " c *" cv>So * fc ^ CTLA4©*81 
i!Sl*l«fc*> r YxxMj -e*t)*n5KW, « r YVKM (Tyr-Val-Lys-Met) j *W 
UTSD. 3 ©EMC SYP *661-*£i:tf**n-CV>*. 

CD28B, BiW^iTttW.^MU -*<m-4fcHSttfcT 



WO 98/38216 



PCT/JP98/00837 



5 

> K:/f *j * £ffltt!6f?x »93-102Ms 1994^ ; ft& SI120-136H ; mm 

m¥ • mm r Bio science mm^jr? u- • N #±«t«ffx £g94-98it, 
1995^ ; mm^- saw r Bio science mm^jr? u- • mrt^^Ws 

»j N ¥±*t&fi\ 858-59H, 1997^; B*tt*x ^55^ IB 6^ SH215-2 
201, 199730 o 

UH^? (CD28, CD80 (B7-1) $£FCD86 (B7-2) £tftift 
■f 5CTLA-4fc£©tttt©a^©ffl©ffiSfftB (ttmrftK* *ft£>©#^®^ 

aa^aBSftsJ^fc&o-cs-r^s. 

&gJ6»*>;^AftflU&£tt*#x gB0£f&&fr (SB8UB) CMbtttM 

©®W;5J:> gBi^tfl*£&fiJS&&#jez. t) m&t mm<D* -h=.%k 
iz J: D g BifiJRSJBtt T ftfc«JS?IM*«8fcH& t) s § 

jstfiijgsfts. 

US (antigen presenting cell; APC) Itnx^j UN h >J-#?£26SiL& 
V>feK)s ^J^gB^^S/^t-SgB^^ttTaJiS^SbTV^T*), Tjffll 
ila* J TO^^^-P(S"^TV^5fetf)gB^^ ^ ll^^nTV^5^ AiffiSfflrttlBK: 
^Ttt»*J*fctt«*fttofc:3*^ SaW h U-^oasSJSLhCi&iB 
trilSK*t4 T ^fflflS^fStS^b^ ft g B ^^H^^^ ft 5 h v a o ^WStimm £ 
ftTV>£o 

atOCD28/CTLA-4-CD80/CD86O^O^> 7 ± )VBM*mffit % d K: «fc t) «*© g B 
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aW ] .,j-^^.»SCD80#Jl«*a««*nTV^6^l:fr€., «fCCD80© 

WttftfliiH * * c t ® * Bft«tt«*©ifi*©tt*#* < ft * nr 

^^t^P*******^* CDBOfc»t*tt», CD80cd-^>H 
■e**CD28CHf»fc«a, **^ttHC<CDBO©U*> «**CIIA-40^»ft 

^^0**1^2 o«a±-e*«-fcfc«< ^ctla-^ . jm* 
ftttt r CTLA-4j o«wi.M-r>2:t^*^^ , ^ I « Bl ® Fc1i « kfr6 

*fc*VvtflMlW* (Q« fSB», £215-22011, 1997*) . 

®b^»'iT7h-f^ (SLE) ®^^T^?.(NZB/NZW)FlT^^t3^ 

fe«i«C«4t^t*)SW«*W»^fc (Science, Vol.125, p.1225-1 

227 1994) o 

®*m®m (MS) OT m«»«^**HSM«« (EAE) fcft 

95, p. 2783-2789, 1995) 0 
<3H yxvymmm (IBM) *7»H*>*m (non-obese diabetes) ^ 

**-Ctt, 4 «2 75S3a»©Btt2aiaift^tft-J:tJ:t)»**« l *™ c « 

TUfc (J. Exp. Med., Vol.181, p.1145-1155, 1995) . 
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@^>y K^Xf-*- (Goodpasture) ©W^^^l/TfeSH^ftSlicMftftt: 
J;57>yhB^^ i§:#£ t fc^tf©&##gg#>£>ftfc (Eur. J. Immunol., 
Vol.24, No.6, p. 1249-1254, 1994) . 

©t h^llliSy ^V^7 J ;i/T'*SDBA/lx'e;^^fflv^^-Y7-Il3 7-y> 

mmmm& (cia) t?h\ ^B#©^#fc:j:^iigi5^©^^jfli$ij^ns 

>l3*f-f SgStrCffc (IgGl&tngG2) ©M£#£P3iiJ£ftfc (Eur. J. Immunol., 
Vol.26, p. 2320-2328, 1996) 0 

©#^©i^£&t>*€©&**8¥*Tyu ^ti^fcj;^fti^0ga«E 7*1/ 

i±^^(3Wt•5^^&fflV^5^i:(c e t5S^©gB^^ii^^^E© 
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bT, l^ot^Pt-^WKtfe. &^X, nbhttStvi—K 

fcfcjiaibfc (iCf^n-ti^ rjTT.itftflcj fc^bfcc ) o 
HtttbX, f^bfe^**-^^©*^ » rjTT.ltftfrj KJ:»)S*3 

h .j>;^^jja©M*&^<Pfi^tS^> > ^P-^^tni^Bttibfe 

tfrijUfcte l"JTT.2!n;ftj £ffr£bfco ) o 

^©gt)^W^ifflM^«^X«)?»ICAM-l (Intercellular adhesion mole 
cule-1) WA-1 (Lymphocyte function-associated antigen-1) KlMf StftfrC 

«*^«^bfc«ttia»«cj:*wi-e*sfc**fc- 
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-Y M HJ-C«fcD* a^O«BI6t*W-S rjTT.l^Jgj &t>* rjn.2taMj ©US 
m/i* -XDtiffiltft'olto rjTT.itajgj rjTT.2^Mj 

Us MMm&VtoBMJ&lb'Vj YV^y (mitogen) ffeS^VAtA'JVA 
(Concanavalin A; ConA) xm®VX%i&fcLtcfemtV >^%®Mti& (Mttfb 

jB?§i<«&;M*&i*ft5--:£"Cs M6©*!ia^iinitT^&v^j¥»j|ffliia u©£ 

fcttKfc^*8£#jl&ft&^£fc&J^aufco &tz, TJTT-l^j &t>* r JTT 

rjTT-ltfiftj h^7°£ft5#i\ HP*> rjTT-lffiJgj £*jtiSbfco 

£©*til rjTT-lifcJSij ©#^ft3\ rjTT-liftftj &tf rjTT-2j/fcf*j 
^«&#£>*SDS-PAGE££D##rb£o ^©*£3I> r JTT-ltrM*j Xtf rjTT-2tft 

^bT'^24kDfc$j28kD©2#^£ bTl^^ti> NS*l«©«flSffla*ff ofc» 
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3:1% TJTT.l^j £fflV>fc^->^ (panning) fis&IUfflbfc 
75i;-fr£> % r^y hJTT.lJn.IU ScDNAfcJWf 5 d fcfcfiR 

cDNAfc ro -7 b Lfc 7"? - * > W :/ 'J *W ■£ 4 - '> a > £ «* !K ConAiWa t fc 
t h^ffilfoU W^^OcDNA^T^U-fr^ rt hJTT.lirtPj <D±&*?- 

s^tu:^ ^<«fa*it r^ae***** ipustfco TOCbT, conAfj 

IsMttwUT^y hWM««©cDNA7^-/7U-^^> I5IB0 bJT 
T.lifcjgj CD^--;!/^^-^^^^^ % >>^^S^ (alternative splicing va 
riant) ©^fiftn- KfScDNA^JirS^ ilfc^U y^^^Cfc t) 

#1t£nfc r t rJTT-llnJgj OcDNAC.fcDs-KSftST^itE^JO'W K 
D/ t^D>j» MB«f<p& rjTT.ii^j tf. ^±;HS?!k *««itt»(ft**"r 

jR©<6^ 5yK t h&tF?£X®^-fft© r JTT. lfcxllj 4k 3fflM$cS#^ 
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lift w-r 5£ < sfaftfflisaiB^T?* s - 1 ft urn bfc 0 

rh hJTT-ijfdij a, ^fetiifc^fe WM^^bt Tiiomci 
?x$>z rcD28j aevce^^^ucaiiibTtsttflsTjffljia^ofSttflsy^;^ 

©«lfe»J»ftff^T|fflJB«OU>^«©lffl)B*iS^-e»S r CTLA-4j tTE<D 
<fc 5 ft*S»«ftM4ft*f LTl> S d ft JitB bfco 

#> LT^^cT-p U >SS03»K1-Sii5« rpro-Pro-Pro (P 

pp) j MW^(c^#^nxv>i. 0 tfc, ®->^;i/es««i:UT^ft 

la^U TTyr-Xaa-Xaa-Met (YxxM) aaaRUx&f£M<07 $ ;m*MVkt ) #iSffl 

Mlt'OiH f-a-tm 7V M V-i/a> (FISH) ffiftfflvvtx r v 

^©{4g{is rcD28j r CTLA-4j ©teSfcHt, r i C3j T*&5 

Cl^ftBtBLfco 

-mm<t&& (eae) av*3»<*^js«i (gbm) s^?;^^ h £&4-rs 

£j§^T wi^HaaatOi&l** 1 RTfE"?* 5 c t ft HtB Lfco 
#e>t: N ft hJTT-l^j icfttZ*; 9n-i-fl,Wltffi^ th*.ffiikV>^ 

^»^©^10^^^^ft^ltmSTiiflg±©TcR/CD3m^#:ftm^-r5CD3^ 
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KB, TIB (1) 75M (3 6) fciB**ftS$BllBCWt3o 

(a) 'J>fc< ^MMSMF^ hi?x> (mitogen) -C*J*Ufc'J 

««UBt*S-rS ; 

(b) ^«M^l-S«^Wr StSfrtts v>f hS?x>Tf««bfeU 

(c) mnm&mft?fc&j&&zmtz>fcm±s cD3H£*&tt£*rrsin; 

( d ) «^^CPhe-Asp-Pro-Pro-Pro-PheT*^t»^ ti&Bft7 ^ J WEM 

( e ) Jfflliart««tTyp-Met-Phe-MetT?*t)*nS«B^r ^ ^KEEI*** So 
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( 2 ) u ^ h* e?ij#^ 2 tiB«© r ^ y be^k * ttE*j« 

mii-rsBuiB (i) fciaao^'j^^K. 

(5) ^iSMt®#?#, t Y&&<Dnmmmft?T:&%zt*®mh^zm 

IB (1) ^rMMB (4) ©l^ft^HB®©**';^?'^ Ko 

(6) iiuHB (1) 7!rMBuH3 (5) <Z)^1*ft*fciB«®# 'J ^7*^ H*3— Kf 

(7) K3te^*», cDNAT-ifc££££^a£-f £iiuf3 (6) 

f. 

(8) icDNA^> E*J#^l£8B«©«*E?J*£r5£ 
afffi (7) t|B«OJtfe^ 0 

(9) IcDNA^ E*J#^3®££#^2675M625fc:aB«0ffi£E?!k E$| 
«• 4 ©fiS#^357&M637fc|B«©J!fiSE5yx ia?»J#^ 5 ©&S#^1#M603 1 
!B*©mSE^J. * fcttESWf 6 ©^SS^STiSeSStiiBf^ilSia^JcD^-f 
n^^^C^^^a^-r^BulB (7) IzBMO&fc^o 

(10) huIB (6) ^MifsB (9) O^rftfrfcSBttOfcfi^fc^rS'** 

(11) BuiB (io) iztmn^zt-tfmxzntzBnm&fco 

(12) E«iE#^FERM BP-5725l?a»J#iiS^fHEft#o 



WQ 98/38216 



PCT/JP98/00837 



14 

(13) hu 13 ( i ) nmrn ( 5 ) ®v^n*fciB«©# f 

(15) HUBS (13) SfcttWia (14) fcMctfU^f-KWfrta-K 
(1 6) MB (1) 73rSHtilB (5) ®t,*?nfrfcB«®# U 

(17) tt^'j^r^-K^ K0j#^2fcgBtt£n57'*>'iffiai*£'S'3 t 

(18) SufB (14) tna«0*';^r^K»iH-^U<{±«flB (17) £IB« 

d9) are (i) ^Mhubb (5) 
«*kth©*«yD^u> (ig) o««oS*«**fctt*«*«o-»^ 

(2 0) ^fi^n^y I gG^&2>c:t£ ! 8m£"f StufB (19) £13 

(2 2) a^'J^^i*^ iB^is^2tiat8^nsr^yM^J& ; &tsb 

bS^©^'J^^h'f$>SCh^^i:t5Hul3 (19) 75ShuI3 (2 1) © 
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(23) suta (19) 73rMHuIB (22) ©^1"ftfrfc:ffi«©»£# U ^7*?- H 
(2 4) huIB (2 2) Cffi*oa^U'<7 , ^KA«s;^;i/7-f KHg^tJ: t)*g 
( 2 5 ) KfSB ( 2 2 ) lz$m<DM-&# U ^7*3^ Kg b < ttifffi (24) fci3« 

©** *v ^-^©v^rnfr-^gsfcttM^tii^wfctfs^n-s 
UE^^ttowsijtffli^nscifcs^fafc-rsKrga (25) tci3«B©g3i*i$ 

(2 7) buIB (1) 75MbuIB (5) (DWT nfrtcfBfS©* U ^7*^ h\ jftiB 
( 1 3 ) m t < {±b?H3 (14) £13$©* ') KKrtt* 'J ^7** K 

(2 8) SiSfr^x *J*u—+)vmfcz&*z.h*ftWLh?*mb (2 7) 

(2 9) ffi?!l#^2(3HB«^n5^^ yWJ*#t5^iJ^7f - h\ aulB 
(14) {CBB«©*V^7"f- H»rtt-£&fci:^*V^7 , ?• KA»6»j«*ix5t hfi 

(3 0) buIB (1) 7!rMHulB (5) ©^1"ftfrfcg3tt©!t?U ^7*^ K£fcfcfc^ 
©fffflfr\ HI&3FSE#-t FEEM BP-5707T-§$S!l£;h,£/W 7*'j 5^ 
(3 1) huIB (1) ^MhuIB (5) ©^rnfrtei3«©5tf'J'*7?- KSfctttt 
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Offffltfx SKSFa&S^ FERM BP-5708-C»ai3ftS>W St 
(3 2) mB (2 9) (ifB«©ty *D-*;i/ifcfl^fctt*©-»fc£^to£ 

(3 4) mB (2 8) 73rMlwlB (3 1) O^mfrfctB*©^ 

(3 5) fjlB (1) tl3*©^U / ^^l f *3-K-rsafe : Flf*^"C, S53 

(3 6) mifB (1) tiB«0^'J^7-f-h*T*$>oTSS?!l#^5{c|3i8^nS3t 

t^Ftc «»: d =i- h * n s r \ j min s ^ £ * u b- ^14 
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MU-?fHtfmLtz U W^feMIJia (Thymus-derived cell : T cell) tmtti, 

SiSJfcfcSo CD3(±W^&T«v-*-T*$>5o ^©fik T«(±CD4Sfe(iCD 

T4BUB (MAS: helper T cell) , *R«IBiJStct t)-3^TififiSt*n*tt*rs 
<BUSP**t4Tj)BUai (Tc«S : cytotoxic T cell : CTL) as^tt*^— TIMS* BU 

£#^LT«^7Wl/*-£;g;r?-x7x£*-T« (effector T cell) * 

fcUTHWBUTV*5o *«kbfeBiWI!a0OTfc:«±IgMi:IgD*»i:4»c*D^ in»J$ 

&IgG-?>IgE, IgAtSfls-TSilfc*^ mnoi'^^Cftfi^D^U^^iB 
-f3J;?f;:&3o B«Ma^iS©*jS^P^y>^ 3!B<DIg2:o-5c:£-c-sIg2:a\ 
iffflM© Ig -5 CL t T-mlg ft 5 CI £ & & £ o — o OB«©M £ & 3 

Ig(i1-^T |5J DKJSe^lBJffi&W-r 5o 

TlfflJfiTf * «t < BIBBIBT? * * V» «; >;SJTC\ LGL (laege granular lymphocute) 
*S^tt3;M:;U (null cell) t.WhZ>b(Di$tb2>o £®«||fifcfci:, 

: natural killer cell) £M^;foft5o 
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±§3©«©l*k CD4RW4T«Ufii±x taJK«<K*OM&fc: «t ^ta^nfeiaStfi 

- (T cell antigen receptor : TCR) tlftB«ttffllfi±©^^^ K^^^ 
>ui&*©*£ittttS£U *i^fcio•c^BlBl*l^?ttv>5v^5ft4fls^«J^E^b* I 

Rttlhlttlft (IL-2^IFNr 3CD4R§£«) tfPIO'f 
embrane attack complex : MAC) a<«T«5s 
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ftmtP&Zo ZOitiLs t'J>7nr?-m rnrt^'J^^ (proteoglyc 
an) teZb$£tiT^2>o £fc> CnizfritLTtim%m*%tfZ£m7s LT, 

mmmm. pha) *??>-hi-myk (con a) ^sjSLT^bm<&^to 
£fc®bm®t*%VT^ft\,^n(Di&mMmz, &±mmm (restin 
g t ceil) tmxn. «®*#£#/jn£< n ^^,u(at*i^o 

L-$>-f C10<fc?&T|fflJ^£r£^bT* (activated T cell) tW&o - 

^<o^mtimM\±, wmmm (memory t ceii) t&tu n^wmm^^-y^ 

&±MmM (resting B cell) £lH\ ^ffi©ra^CD40LT*]in)$S[£*U 
&£bfccfco&BM£?St£<bB$Bfl& (activated B cell) t^o* lilBljgt: 
B7-1 (CD80) -$>B7-2 (CD86) ? fcn;*^ ^ =l U-P-fr? (TCR£:frl/ 
fe^^;i/i:i;*)(3T«^$iM-ri,^iF) MT*tjni^Ml 
T*.TCR^*iJ^(-rS^ltT*s CD40>J#>K (CD40L) *K U>7*>b 

5i^±«BBWz^u•c J eocD4o>£m•rsi:#^e)nTv^?.o ^ffiO^li^C 
D40LT-M£ftTH&r£t£*b£ft£i:s Bijfflj|S&B7#^£|g3iu TCRi:£&£3i 
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ZftWMM (activated B cell) $ ^C^BTO^^^tmM^tti 

IgMfr IgG& 74 V * 4 7(DVifo*m£T S «t ? fcfc So £it*7-r 

BM±ftft#MJi& (antibody-secreting cell) -» 
9;jf^S(]Ct»$,5»i:ftt), JBHifflllS (plasma cell) (& 

CD447TS y-©5ofc#»£*iT^3« Wn7U>^-^-7 7^J-l:i 
-DZt%ttWLtLT&*), r ICAM-lj (intercellular adhesion molecule-1) s 
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TVCAM-lj (vascular cell adhesion molecule-1) ft^cD^^ ftffcJiatiTl^So 

fttSfcU r VLA-l~6j (very late antigen-l~6) % r LFA-lj (lymphocyte 
function-associated antigen-1) >' i"Mac-lj ^ r p i50/90j teXtiPtobtiZ^Zo 
*^W775 U-KUSfS^tt, N*ig^e>li(Cs M-f>, E 

GF$M>fX fctttMf >£WU r E--fcU*?->j , rp-fei/**>j 

U > J ^ r P-£ K ^ U > j ^ CD447 7 * U — 12, i"CD44j £ 

SIk»i^?<!)«ISIf t SI l/t lis ^<©fB£#ft£*iT^£o #1 
*fc£> (SttiifliU^Tf- (EA) C-D^Tfc RAtiMBgtciJ^T^ TMac-lj £ 
r P 150/95j 0ffi#©&S#«&LT^S£fc#«£<*ftT^S (Allen.C et al. 
Arthritis Rheum., 32, 947(1 989)) 0 Sfc, RAiiircfcJ\ t£*&$ffl»* ncAM-lj 

&^>mffi&K.fm\sT^&Z£1fingi<nz\>Z (Hale,L.et al.Arthr 
itis Rheum., 32, 22(1989)) . r ELAM-l j b#ipJ$L£lllWte&im<D&X 

(ttfcHtt**^©) fcH4UT^3£fc#*ifti*ftT^3 (Laffon,A. ,et al. 
Arthritis Rheum., 32,386(1989)) 0 rcD44j fcRAri/ifc&o-^ jfiltfrt 

AWO&s mmmMMfc&<%mLT^%>Zbtfm££nT^2> (Heynes.B.et a 
1. Arthritis Rheum., 34, 1434(1991)) . 

4tttxU??h-^ (SLE) fc&tf^O&SUfffcOMftfco^T 
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ij WUte*ttS«*#^©B£tftS*T?fck riCAM-lj s fVLA-4j , HFA-lj 
©JfaitffllSlJPJi&ftT^S (Haskard, D.O. et al, Rheumatol. Int, 9, 33 (19 
89)) o 

tti:$MBl:fi)^^^-« tft r ICAM-lj ifi#fc,fc*>Jflif&l£ft3£fc 
#$6££ftWS (Weetman,A.P.,et al. Eur. J. Immunol., 20,271(1990)) 0 
ffH*n?Bu mm&tft&WXm<D&%if r ICAM-lj h r LFA-3j , njA-ij t 

l"LFA-3j #«M;i/:*«*®^fc^lBK&<*6£U HCAM-Ij #Bf&©n 
*fc«fc<*BHbTV>Sii:/pf>s rLFA-3j #«M ;i/*0g|#K:H-£U £fc r I 
CAM-1 j #TlfflJia^©i/^** £{£3t£ bT ^ § CI t 

TV>So HCAM-lj |SttT?HBc^liffi©lff«ffllia0»^H:y>^*i:©«BIBrafflS 

riCAM-lj 3&»jff«lfi©#*0Sfti:fflH-r5i:0«^*ft*tiT^S (Mod.Phys. 
15,(1), 73-76(1995)) „ 

(tS riCAM-lj £>&St (Poston RN,et al.Am J Patol, 140,665(1992)) ^><S3U 
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7.TV-))/fam^V¥<DMM.m ] Gmz&Vf% I~VCAM-Ij <ofm (Cybulsky MI.Gi 
mbrone MA Jr.Science, 251, 788(1991)) (;i'O^T$B£$l#fc3o £ bizmtit, t 

b<DMmmtmz#^xb tvcam-ij #&£UT^s£fc#g£snT:fe»K % 

fc££#$B££nTU£o £fc> ^^^AlFt hi&J»fbJII£:J3V>T rjiCP-lj 
©»£ftil#B«>£ttT33»K TMCP-lj *»*«/"7^D7T-S;©aijt*^M/T 
WSMOM^Iltl^tl^^^^ ^^£-,12,(8), 
1485-1488(1994)) 0 

#(Mt5£fc#Jiai£*vt:fctK E-* F^U>©«SffiT 
*&&Wa#*ift£ftT^* (Frixen,O.H.,et al. 113,173(1991)) 0 HPS©®* 

Tfc^fcOHflWffiffiSiiTV^o Sfe, rvCAM-lj <D>J#> KT*&3 ryLA- 

±J^t4©^(iE-4rU^f->^^UTlta^^Wc^«t-Sfc©^^'&^nT 
l>5 (Takada.A. ,et al. Cancer Res., 53, 354(1993)) 0 

IS751 h ricAM-ij tm&zv hea^fittsflSjfe^^i/Tfc^sjte&siOP 
mmftx-&s St ncAM-ij scLt^^ 

*£fc**«££nT^3 (B*ttfl!^tt^3*s 14,(6), 571-577(1991)) . 
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^ja#B*fc«HS*3*U SH>KhDO*Tftts 

y ^^^MBScDSIIl^SiiSWSiJ-rS-il^^^nTV^ (Yamada.LM., 
et al. Cancer Res, 50, 4485, (1990)) 0 

mt **Wtt±, inJBIMSJUS) (*y*n-*;i/) tu>^« 
uy-hj-K U > A (Concanavalin A; ConA) , U #£ttx * hi/ 7 h U > S, 

t^xf (lwhoblast) *SV^tt*ft^»Hai:*iifttns 

mwl jmu y>^«, i»a ^tmi^^ 



WO 98/38216 



PCT/JP98/00837 



25 

ftTSMat ttiSttfcCMRBttfMS t Mtt<rbCD8littlHlBa»£ * ft 5 • 
CD88§ttT«i> iWSfc£j&1-£fcIL-2R*IBSU *ftCIL-2#ft/H**Sfc|ffl 

^Tflttjg^nsMAct j: < torts*). mmmm<DMmmizft*&\iz>ttmtffoZo 

*©fflu -b 'J>ror7- fc?-S>LT\ 7DWJ*> (proteoglycan) 
ttlT^So CTUc^-fcLTtnJSJW«[*S*t5i:IFHrN LT N TNF*5^ttI 

CDCD8»ttT«HS**gf, 

TIJUiMBIIII (MM^x PHA) ^u>^±a'U>A (Con A) fcfijfc 

mmr&, Nfr^zmmb, mtt^izmmoms^pmi'r^co^^- 

TttWSSfStt'fbb. CD40L£l&SS*fc»K 'J>7*AOSI4l/fcDU Mft 

JSfctis dO«t-5ftttSI©B|HIJia%}&U *f6Wfc*^Ttt> Iftfrft^f 5^-5 
tl&ofcBOTS (Jfi&#MJ®(antibody-secreting cell)&ttf&MJB(plasia 

ceii)) $m&fomm£$&tiZo 
ftmt -« tits mft<D£&*>mmfflfo j p*<i ivxffflim 

>a (con a) x-mm^titzmmmm^m^t u >^«td*ns 0 



WO 98/38216 



PCT/JP98/00837 



26 

* n © 7 * j mm #coT^y^©i&b< \mm v>7k; mm tfWMs x& 

r«M^j iifciu fcK 79K v**, hSV^it 
(a) '>*< i:*)WWS^T^ hi?x> (mitogen) TSWacLfeU W^«*B 
( d ) ifflflS^M^tPhe-Asp-P^o-P^o-Pro-Phe•r♦St>^n5el3^"5 , 5 J KiBW* 
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(e) JWtert««fcTyr-Met-Phe-Met^at>*n5fflJ^T5 yKIB^JSW-rSo 
U^T^KffcrK aftttfcttTIBj& t £W , e>ftS. 

(2) is^j#^2(3ga«©7 7 ^y®ia^iji:6 o%nk±(Dmm&%GTZT5.;m. 

( 3 ) ebi*^- 2 tra^n s 7- s j mmn t,tz&r * y se$i £ hmw tisi 

( 4 ) E*J##3(&JS£#^26;3rg625fci3«<BJg£EflIfcJ: D 3- K*n*7$ 

( 5 ) E5U#^4 0fiS#^3575S637t|BttOigSE5lIt:«t »> =»- ^ti57 5 
^RE9J*&J±»T$ /aE^JfcllftWCPI--0r 5 /'KE?U*W1"SJi?U^7' 
*K (HP*k y hJTT-lttSCj *fcfifrr5#U^r^K;RtJ<*©»#ft) • 

( 6 ) ESWf 5 Ottafe#^17bS603tcE«©a[a£E^JK:<k Dn-KSiiSrS 

j mm £ fe & m t i j mnm t mn® t m - <o t $ y re?'j & # -r * * u ^ 7" 
*K (ip*k r^^xjTT-mJij **#i-s#u^:r*K;stf*08§#ft) o 

( 7 ) E?!l#^ 6 ©*3£«^35^S685tia«OJ!ia6E5!IK:«fc &3-K<*ft£75 
h* (BP*>> y hJTT-l$nJSi©*J*ttj fc^-f 5* V ^T*?- K 

ft) o 
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(8) HK*fE«FERM BP-5725»BiJ$n4JefME*#fc*A$nfe*««9©«l 

;;-E h u>^x> hfc&ftTj fcUTBu Jfcoi^fc&f*** 
^^U^-K-^aVStf^a^tH:, s 50%©$l8l££-f 3S£ (Tm) ©@ 

Tm=82.3 ,, C+0.4lx (G+C) %-500/n-0.6lx (7*M7U*) % 

(nJ±rn-"rott*»*^ro ) 
$&ft=Tm-25*C 

100ttU£JJLt®7'n--;7 (G+C=40-50XO»^) 4fflV^»^ttts Tm 
tfTfB (1) (2) 0«t-5t^ft"rsc:i:&a$"r*o 

(1) Tm#m o CT#3o 

(2) 7tM7^ K 1%S53, Tm#0.6~0.7*CT#3o 

lots to-e-oa^-ojaft^ttTia© j;?i;:-rs££# 

(A) 65~75°C (7*J1/A75 b'Mfln) 

(B) 35~45°C (50%7*;i/AT* K#£T) 

(A) 45~55°C (7t^A7? KJRjSAD) 

(B) 35~42°C (30%7 F#4T) 

^feTiait^^iSi:1-SC^*r^5o 
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Um=2°Cx (A+T<») +4°Cx (C+G©$0 -5°C 

h {•mm.mm- r^^x^svK^^^j U992)&^) , 

01 &f&*V3z?u*l- KJf££*5$S#Aifc (gapped duplex) Su £ 
«ttftSV^^4ffiattfflaCJ:o■C7>^AK:^jK*R*#A'rS^^ Bal31& 

$X>f >n-#l,-S/3>8U U7yf77-f?^ DNA-fe^> h-a-fig 

£j8*y37*U**-Kfc£&*R*8*A (gapped duplex) &fci\ 0y*.ttT8B 
OJ: Steffi T>^^-*Hft^-DM137T-y^^^-t*S»je 

&*S-rsfi*S*^D-->^u -#ii7T--^DNA£fiM-f 5o ryrt—im 

£ 4) fc&V>M13^ *-<Dlff IDNA&fHR#5Rjagc J; t) fittfc U ±B©-*87 
r-^DHAfc&^L-CStSS^ r ga pped duplex DNAj 

5o £ftC*g*#ALfe^J*:*U h*£;W ^X£-t*\ DNA# 

U * ^ hDNA U #--fe?©M/fo£ J; D P«#2*fj3DNA£ f 3 „ CIGDDNA2: 5 XT 
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;KiTx->i:^^>^>a:^^>^^*^^^" rsfc ^ rA:T J # rG:Cj 
^ r G: Cj # r A :Tj AfcWItS. **ttta««fflai/fc-*«HIABr«r* 
r gapped duplex DNAj CM^'J^X**, tt"r\ ^**U ^7 1«» 
££»Jt«A (gapped duplex) ifefcH«Mc»ftUT£Jitt*#**ftK*^ 

(Gly/G) *'J5/>, (Ala/A) (Val/V)M'JX (Leu/L) n-T 

(lle/I) >TVP^>>> (Ser/S)-b'J^ (Thr/T) Xl/t-X 
(Asp/D) 7X/<^>i. (Glu/E) 5 (Asn/N) 7X^7^>> 

(Glu/Q) 071/*$^ (Lys/K) 'Ji^X (Arg/R) 7^*-^ (Cys/C) 
S/^-fX (Met/M) (Phe/F) 7x^7 7 r> v (Tyr/Y) 

*n3/>, (Trp/W) h'J7h77>> (His/H) fc**-^ (Pro/P) 7*n 

fi&Ufc*^© r«^®^j **fiKra r^u^r^Kj «u HUSH** 

jra-r * «uuKii» a -e* o * - u k ® 1 * fc» 2 n * 

t)Btfc»ttU £ft£LTlffl»1i$(extracellular region)^ JK*S«H*(tra 
nsmembrane region)&l«m^(cytoplasmic region)© 3 

onomer) hbT, *fctt* H-or^^HE^JftW-rS*^ l*©«»*^ttS 
ft §7 ? sminZfitZBttblzZtieftt^yJ v-(hoiiiodimer) > 
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v-(heterodimer) ^S^tt^y ^vMorigomer)£ff2j$LT#£-f SCI 

»«rt®««fc:§i*«v>T«i»Ki*itc??a-rsis* 
*«wt*tt* r tKoft«ynry> (ig) (Dmmnfeftmt&ttcitfeif! 

ffiW,V>-fflj tit, HffMOJid&h Nfc#©fcg^D7U (Heavy Chai 
n, Hffi) © (Constant region) x F cf^£fctt*n&©-6Bft*i* 

7'J>tfeot^<, I«l IgG(IgGK IgG2. IgG3£ 
IfIgG4), IgMs I g A ( I g A 1 &Z>* I g A 2 ) > IgD&tflgEfc 
Wui:^§5,^U<lt IgG(IgGK IgG2s IgG3^L 
<(iIgG4) £tz\ZI gMT*2fe-5o *«Wt*ttS«ffc:ff* bV^Ji: UT fck 
thft*0I.gG (IgGh IgG2, IgG3fl<liIgG4) Cit5 

M^P^'JXt 2o©ffiEI&«8 (Light Chain, LftU £2o©*BPJ& 
S£jK (Heavy Chain, Hg) CD4o©«*» % VW7 4 m& (S-S^) T 

e^ufcY^o«a^ttScwrso ettuu eKqr&fttt (vd 

(CD frzmmztiZo am> siSRrsm (vh) tmmfeftm® (c 
h) *»e>«tflfc*n*. 
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mm^mmits u igMs igA, i gD&m gE) bif 

W^^dgGl, IgG2, IgG3. IgG4. IgAlRVIgA 

IgG (IgGU I gG2> I gG3£tfI gG4) N*»*> 
JitC, VH. CHIM^X t>^m CH2 M 4 >WCH3 M-f >#e> 

^ C7 ( 2 M^>&tfC7i3 M^>fr^fi££n?>o IgG2©litt> 

r 2 3 M-f yfrhmwLZhZo igG3(Dmm&, n^w^iu^ via, cy 

■So IgG4<DM§I&> N*«^e>)il3 N VH, Cr^lF/^fX t:>^M^ 
C74 2 M 'T >StJ t C 7 4 3 M-f >^^^lfife^tiSo 

IgA©li^ N*»e>JlSiw, VH> CalM-fX fc>^^ Ca 
2 >MCo3 h*^-T >*?>i^ix5, 

Ettfcll gA 1©S«H\ N«fr£>Jif3, VH, Ca.l^rA t>$>» 
& Cai2 M-f >XtfCai3 >fr£$£fi£3ft£o IgA2©M|g^ 
N***»e»«fc: N VH, Ca:lM-f>> fc>S>«MJU Ca 2 2 M-fV&tfC 

IgD©am(i> N VH, CtflM-O* t>yfl«. C5 

2 >&tfC(5 3 M-f>fr£aiJ*t*ft3o 

C//3 M-f >&UCu4 M-f >fr$>«J*£*U IgG, IgA#tfIgD£ 
Cc3 M^>StfCe4 K;W>fr&*(fa**U IgG, IgASVIgDC 
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T'^i|£U£:2-o©*B|5l£Fab, 36tT^t>^^ N CH2 M -f >St>*CH3 K 

9 9 2^, mtL&ms RV r **rE**3*0«l£ r ftft$©Bltt4IIMtj j * Sg4 
~7Ms 19 9 1^ ^ai^tf^if#^) o 

SUtt, CI K^^>S^<£t««SfcH:Fc«aT?*5, ^ffftttt, I 
gG, I gA£fcfciI gD©«£fctiU &*©t:>^i^ C2M>T>;RVC 
3 M>r>fr&fc5£«jF3£W , &*'U I gM^fcfcil gEC^Ctt, &*©C 
2F^X C3 M^>MC4 MO^^j:5tllW^5o fcDt) 

> (ig) 0a«ojenr«»*fcttSitffi«©-iBj y^r* 

KTft S. $? £ b < fct*^©* U ^T*?- FCWMi: h M g G©M© 

^h*©«fl^£fc h I gG©fi$i©h>s;$)|j$ s CH2 M>r>&tfCH3 K 
>fr£&SM*$ (F c) h©ife^^U^7*^h*T-2fe5o IgG^UT 

y^T^HfeJ:, Uifi®J:-5«5l gG*©ftft^o 
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*®-» fc) m^-vi— tLxtitzzttf>t>. mm?* 

£ □ - K lT 3 D N A fr£ ft 3 & o T, U ^ 7* h' * fcfct * U 

( i ) ebi#^ i c3B«®Ji*EaJfr £ fti>DNAt^h>;>^x>h a&ttT 
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j wsm sfcttar^ &e$>j t nmmiz b-ot $ y & £ -r s * u 

(6) E£JM5OlI»^i;3M6O3fcf3«0£SE#JC£D=i-- b*£ft5T^ 
( 7 ) E?!l#^ 6 0tt3S«35;3rS685fcffiii©tt£EaiC «t Du-KSnSFS 

m o 

(8) Spgt^tES^FERM BP-5725»S!l$n5?KfMEai<*:t#A*nfc*«MO«l 
ra^S»5^^rf K*3->-rsDNAt:«J:0=J-l«*iiST$ 

(1) EflJS^lfcffittOE&Efllfrfc&SDNA. Mt>'fzg[DNA£;* b V> 

( 4 ) Eai« 3 ©«M^2675M625t:gB«©<aa6E5U*^tf D N A G 
( 5 ) E*J#^ 4 ®Jtt#535;}M637fcffi«0«*E*J*£fc D N A 0 

( 6 ) E?!l#^ 5 (DJt*#^17}£603tzi3«®il*E?!J££tf D N A 0 

( 7 ) E#J#-f 6 CDJfiS#^35^M685 tg3«OffiSE5U*^4lD N A 0 

(8) S^K#-^FERM BP-5725SI»J$nSJgfHE|jli*:fc:#X*nfc*IBWffllB 

JgttiS#0H»4=i-K'fSDNAi:l/TfcJ\ cDNAt*ot*fi^U £fc 
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&x?V> mXtt, CHlM-fX t>y*«U CH2M-T>, CH3M4 
CH4 M-f >ftL'^3-Kt5DNA) OP^fC^ > h D>^^tf«t-5«c^ </ 

K>fr£1#$£ft5DNA£^tf 0 

limRNAiP^i^nSiiDNA (cDNA) , AD N Afr6M<**l 
3DNA, ft^r^J^T^nSDNA, RNA£fcfci:DNA£l£§^bT 

fFWmRNAfr^cDNA^P-WbtSm >fy AD N A^atbTX 
(1) 04*. U^7^K©mRNAfre>cDNA£^D-Wt?" 

flUB (0>l*fc£> |»l»iWIB^CoiiAW«Ufe»M**U>^^»«liia) **a*«w 
©3t«U^rf-K*3-K-ramRNA*il»r5. mRNA©H»tts mfc*?" 
y-^^^^T^-hii (Chirgwin J.M. et al, Biochemistry, Vol.18, p.5 
294, 1979) , ■ |»7 1 U < SAG P C^C&ttO^ftffl^t SKI 

fe£RNA4*U:J (dT) -te^n-a^U U— fe7 7D-^fCJ;577 -f 
- y >f £ d v h ^ 9 7 -r - 1 iP tt S i £ «fc T fi 1 3 - ^ # * 5 • 
Ki,ve»e»nfcmRNA**S!i:l/t, «*ttafi«*ft^S*®&»® 

(t^^- b^*ni?- (Mol.Cell.Bio 
l.K g2#, 111 6 1ft, 1 9 8 2^;&tfES&i63g, S82 8 0JC* 198 
3^) ^*7^> (Hoffman) <o©£& (*>*-> (Gene) > IS 2 5^ SI2 6 3 
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1 9 8 3*f0 ^{^<t 0 cDNAjBS^U cDNACDZl^cDNA^CD 

? H^^^-K:ffl*a» N ^Haft^JHEiftUTs &5^fcfc>r ^D/^y<7-- 
y>? , &^ ^JlStc^H^A (F?>77i^f) 1" SCiitcfc 13 cDNA7^f 

jires3*>®-e*ftfcf&v\, #^wcfflv^e>ns^p— ->^^^^-i:uT 

pME18S> AZAPII (1ZAPII) N P UC19, AgtlO, Agtll3?#01ij*£iiS. fcSU 

* =j - k -r 3 it e ? * ib a* * ? 5 7° □ ^ - * - * m u & ^ * * - t- & s ^ £ # 

T^X* KlCcDNAM^Mf^iS^LTau fljtfcfTnT^-f * (Maniat 
is) (^U — >7U— - >£\ 7>7^7hU-- V-a^U (Mo 

lecular Cloning, A Laboratory Manual, second edition) „ 3 — ;U K 7% 7° U > 
y^-n-7t:7 h U — (Cold Spring Harbor Laboratory) „ !gl.53Hs 1 9 
8 9^) fciBaotfifc&ifjF^tf&nSo 

*ffl«Witr#$S*: UT(i> ti> (Hyunh) (DNA7P-^>?\ 7* 

7^r^^77D-f (DNA Cloning, a practical approach) > ^49 
K^ 1 9 8 5¥) fc£#^f:f£>ftSo ffiffifcii, rf?H6©7D-:n>7>y h (00 

^77-W*-tt, IW (0!l*ttx E . c o 1 i :XLlBlue MRF\ 
DH5ax HB101Sfe(iMC1061/P3^) 3|CDjg^&^±lc#A-f So 

• -7^-7 r U — • (Molecular Cloning, A Laboratory Manual, seco 
nd edition) . r**7*»j H U — (Cold Spring Harbor 
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Laboratory) , 1 9 8 930 fcffi«©ffifc*;i/5'«>Ai**fctt«fl; 

So 

U ^©3D--/W7'J^if- > >3>S (^7>ya^^> (Crunstein) 
^ n ^-^^x>^ (Proc. Nat 

1. Acid. Sci. USA) , mi 2m. *3 9 6 1B* 1 9 7 5*) *fctt:75-*A 
-f -If— ^>3>& (Molecular Cloning, A Laboratory Manual, second e 

dition , Cold Spring Harbor Laborato^ 112.108 ^ 1 9 8 9 50 !K 
Btt©cDNA4£W*3*n->S;**y--:'^-rS£i& PCR^-fT 

□ - H -f 5 D. N AKrit 5 ^ n - > ^MiR-r s w ^ n S o 

cDNAMl^S^^^- (0!*.t& AZAPII7:r->^*-) * 
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(Maxai) $k Proc. Natl. Acad. Sci. USA., 17 4^ 6 1977 

SO &5V>tt7 7-^M 1 3 fc/a^fe^T 8 **^* F^J*«ff±®*iS 

(Sanger) £ N Proc. Natl. Acad. Sci. USA., §7 4^ ^5 4 6 
3~5 4 6 7Mx 1 9 7 7^) £ XiXtefetZ d £ -So 

J A D N Afr <b*mM<Dtf V ^7? K * 3- K 1 5 D N A£#8i-f 5 i £ (3 «fc 3 

»«Iiai*»*U<t±SDS*fcfci:rDx^--gK«*ffl^T*l¥U 
;Wc£Sttm££f£bTDNA0j&gGft£*T?o RNAfcfcFS U< ttU*3* 
1/7- KfcJ: D^bfSo »£ftSDNA&aSfcfflR»*fc£D»#?8fcU 
i^SD N A0fftf-£i£i& 7 £ fc(±3 * ' KT-iiifi 17 -f 7*-7 U -4fls 

t hEfe&©* K*3-K"rScDNA&«tf§rS*-&tt±, £££t 

b^VADNA (&&&DNA) j&»#A*ftfc=r;U K ^ * 5 V -fcftii 

A^rP-^UfflK Iff^OcDNA^^T'^ i;-->^-rsc: 

(3) <bW^filo{3J;5*^B^DNA©«{^ IB K 3, 4, 

5 g tt 6 (CHBIg^ ft S^SIB^J * & t (3 UT, ttiSfctto Tfr? £ £ $ 5 0 
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* n - K t S D N A & S 8sfc J: D -T 5 d 13 J: o T M "T 5 £ ft Tf * £ o 

0iJ;l£pBR322, pBR325. pUC12> pUC13x pUC19&£s h* t LTto 

*fc£pSH19, pSH15fc£, tt?lfi*77^^ KfcbT0!*.KpUBllO, pTP5. pC19 

<DWSB J P&&<D?7<()\'7. (pVL1393, <T > £b D^VlS) tfflH^SnSo 

liaise iiF/t fdiSiiiiso^ioSiiiiS^t^i©^ u ^r? 

^fcftJIS^nfc^o {WitHIs pEFneo (Proc. Natl. Acad. Sci. USA, 91, 158-16 
2, 1994) , pEF-BOS (Nucleic Acid Research, 18, 5322, 1990) , pME18S (tm 
E^S'JW rjtg^x^^> x 1 9 9 2^) &SV>fipMAL C2 

If So 

— An fcJtuK^ ^-^ *-^-««*J:r«[»WI6#tt*e>«* 
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7*0^-*-, ;*^U-*-:fc«fct>' Shine-Dalgarno(SD) IB?!i (0iJ;L 
its AAGG&£) £^&&©TifcSo M«S±^x^i'J^7IM^ 
£?ji£{£T rprnt- # — N lac/Dt-^-, recArnt-^-, A 

LTfcfcx PHOS/D^-, PGK7nt-^-, GAP/D^- A 

DH/nf-^-ifpwe)^ m^^)^mm<D^\±s SL0 17D^- 

SP027o^- penP/nt-^Mf^S. 

m^mimmmumoummu^^^ sv4o^od7d^- i> 

i£Z1$mi t>tlZo IflKIt SV-40, SRa N 1/ h D t)4 ;i/*T'&£o 

UMteffltfezi K>hbTfciu ^f-^x>Dff> ( AT G) ^J^^nSo 
8lit:3 K>£bTfciu 1tffl®iiS|lt=i K > (09*fck T AG> TG A> TAA& 
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^ttlSc #a&77*Sl*i:bTtts E. coli "Cttr?** KpBR 3 2 2, 
« t < l±*©AxW»tt« ( p B R 3 2 2 fta^ft«9liRBI*T?«iaUTft 5>nS 

NA#, SifciiiUftfcMIIS-ettT^XS KpEFneo, pME18S, pRSVneo ATCC 37198, 
77^5 K P SV2dhfr ATCC 37145, FpdBPV-MMTneo ATCC 37224, 

* h* P SV2neo ATCC 37149S¥#*tf £° 

c^^ttt, «i«jen j ensv4 0{c:fi*ts*»©^ ^#i;:;fc^TM& 

fcl^fc^ S?th'D«il/^^-« (DHFR) )ife?> 

-««*«»«*oSM*fcifi a fea»nri6*tt t ae-r a - £ c * ^ t h» 

-Hf*fflV^7-fy-^3>^0«SC«fct)aSftDNA77^>h (0l*.tf* 
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%kZfto z> ft\$.mz.mfez tit. *%W(D&ffiftmizjs^zmi?!&m$ 
&£L<iz*mm&z^i±mwMm-e&t), mftmiazxmm (dhs^ xl 

lBlue MRF\ TB 1, HB 1 0 im) , Wzmmim (COP, L, C 1 2 7, 
Sp 2/0, NS - 1 i-fct±N I H3 T330 , h fi#ijfflfl§, MAX*— S# 
« (BH K, CH0-Kl*Jct^CHO^) % (COS 1, CO S3, 

COS 7, CV l£cfctfVe 1 o3§0 £<fctft hfi*« (HEK293, H e 1 a, 
2|gMIini:^$tliR ^xD--7«Ma*«krJ f Namalwa«) ft 

0f*.BU jflfflS (E.coli, Bacillus subtilis 30 #l.fc{£Cohen<b©;£ 

6 (Proc. Natl. Acad. Sci. USA., fg69^, H2 1 1 OH, 1972^), 
7o h77X h& (Mol. Gen. Genet., 3516 8^, Hill ft, 197 9 
30 •$>3>£5 1 >h& (^t-tM^U^a^-^WtDj;- (J. Mol. Bi 
ol.) , H5 i2 0 91, 1 9 7 130 £<fcoT, Saccharomyces cerevis 
iae©i§£«:, 0iJ/?.fcf/W*> (Hinnen) (Proc. Natl. Acad. Sci. US 
A., H7 5#s HI 9 2 7Jf, 1 9 7 830 ^'J^AS; (J. Bacterid., HI 
5 3^, HI 6 3Mx 1 9 8 330 C«fcoT, lirftini&<Z)JS£tt* Wittf^A 
A (Graham) (;Wdd^- (Virology) , H52#, H456Ks 19 

7 3 30 , SAHBIII&0»£'ttx tfl/ttftTx'-X (Summers) (Mol. Cell. 
Biol., H3;g, H2 1 5 6-H2 1 6 5M, 1 9 8 330 tz£?T*ti*tij& 
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R^T^X $/a»*£^ »*M**t<tt^«ia*S 

a**** *swu ^-i/^^3ttm«if^J^ 
P *iM*y>* **v^>>, 7>Kfu>, *^-v^>>>^) *^ 

«±OT. coli ff*bV^*JfcfcbTLB*«U M9tgift U*- (Mi 

Her) <^ Exp. Mol. Genet, Cold Spring Harbor Laboratory, g§4 3 lg, 1 

9 7 2^) m&mmztiZo tpfrzms. *g*t±> *»Bt,tDi^ 

*k »#14~4 3°C, — 2 4«pHff^ifc* s "C**« 
0°C> mi 6-9 6l$Fig*To;:h#T*#5o 
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l&£##ST?ifeStt£s tmtVZ, tt*tfBurUioldei'*/hJ§ (#Z3-T> 
(Bostian) , Proc. Natl. Acad. Sci. USA, mi 7^ f|4 5 0 51, 198 
030 tfim-fbtis pHtt5~8-Cfc3£fc#3*U^ «*tt»tttt2 0~3 

^i^SlMflS©^ «*fcb'C«ittiW5-2 0%oa&je^Jfiii)l*^«rM 
EMM (1Mx>a (Science) , IB 1 2 2#, ^5 0 1 M> 1 9 5 2*PK D 
ME Mi&lfll (;Wony- (Virology) , fg8#, f&3 9 6H, 1 9 5 9 30 , 
RPMI 1 6 4 Ofgffi (J. Am. Med. Assoc., $ 1 9 9^> 85 1 9M, 19 6 
7 30 * 19 9 i&ife (proc. Soc. Exp. Biol. Med., mi 3#, fglj^ 19 5 

030 mzm^zzttp-ezzo ^%© P H(±^j6~8T*$.5©^sb<^ *§' 

iliM3 0~4 0'CT*|5ll 5-7 2BtlSfTfcfc*U £ DMffi^t#£ 

iSi^gAIBIJSO®^ WAIfJJ&M^JflliSS^tfGrace's iS* (Proc. Natl. 
Acad. Sci. USA, ^8 2^ ff§ 8 4 0 4M. 1 9 8 530 mttm? hfl, %<Dp 
Httft5-87f»5©tf^bt^ lg#(±iilt^2 0-4 0 o CT* 1 5-1 0 0m 

^TO^u^7-^h*(i. ±m<D±5ktewte&mms ^m^mm^mmt 

D N A %m^X±®<D J: 9 Kl^Ktsjft^ftniil U W&JHEttttfcfc** * - 1 
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v h ^7 7 ^-3Q:ircDiB|[*tt©M**Jffl-ra^ ^t««^^®^ s ^ 

I?) ^n-WDNA (cDNAjlfett^^i'DNA) #T*a©rtlEtt 
S<e«±(v^>^^V-^ (integrate) snt^Sr? y^x^y*^ 

-«fr* £7#, £3 6 l~f&4 0 8H> 1 9 9 0^^#^) «oT^MT5 
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UttfcJtdfcfcx 0iJ*fcfs lEfcv^ESMSl (blastcyst) (01? e,mf#bfcK&# 
fflM (Embryonic Stem Cell, ES Cell) £ N t hd3*<D#|gBJ3©# 'J ^ 

"Tf-'Y (BP* fthJTT-l^j ) »fc^#*es™&J:9fc:#A 

SillS) CY'f^D'fVyi^i/aVtS (Proc. Natl. Acad. Sci. USA, Vol.77, 
No.12, pp. 7380-7384, 1980 ; ^3^^4,873,191^^) 0 

^-x'^x (^v**) m7T?7>y-^t>z*}Eft-?t?zb&m 

£-&&Ztlz&K)^ : rn h?>Zi?x.-y9 v^XSI&S. ^rD (heteroge 
neic) h7>^yx^s/^v«!7^H±^ii»t- SilfctJiOs * ^^©Slijfc 
$oTs (homogeneic) h 7 y7,*J^-v 9 v<7*#f#ie>ft5 0 

KfttyO) r;^^7">h7^j t± N T^^S^O^BJCD^'J^T'^ K (IP 

a^^ffl^Tf^K-rSifc^SS (*a#I^5,464,764-t&^ |S|5,487,9 
92-f§&$6. |BI5,627,059^&$B S Proc. Natl. Acad. Sci. USA, Vol.86, 8932-89 
35, 1989, Nature, Vol.342, 435-438, 1989&£) „ 

#l&flJ3tf) Irtttj & N ##gBJ© r«^@^^j (^OiWUfik 

r*- Ktfct±ifflja*is^**0«iiaaiiifc»«s**fc^fttetft^ »s^tt 
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Stftb^irCtt (CDR-graftedftft) > MWCt hirtftg£ h 7 
#*L<B\ I gGSfcttl gMTfcSo 

£3&inJ5i&* &gfcJfc&T7P>f >h75;i^>h (Freund's Adjuvant) tt 

^ w ^r U P-XbU ifiAmoftfitffl^feJftlSfcWUT^JIW 

^ j Q D - ^n/tt#tt. JUW9fc ttTffi© J: 5 l-Cffit ftifc*^**. 
BP*>, «rfc®*3fciWfta«*2:U ttftftW*. «fc*DT7n>f > hr 
(Freund' s Adjuvant) fcfcfcfc* #fchni?L»s Hftft v 

i ^ adorns*® * * ? cff a* ^fc h * >* s? x= * * m 
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fifiRff* ft fc^o$?Lifr» i/iftg£*BI»*Btf# * ft £ o ^ 

$;i/*>i*-f >&<D£iS (*>f *- + -(NatureK fS2 5 6#s fg4 9 5~fg4 9 
71> 1 9 75¥) aV^fttlpliSIMIS^ffitfieoTff^ifctf-eSSo EP*k 
B&MO*a<*fiJSff*ftfe^t MffilL«l1»*»?>Ul^*ftS»llt UW^flS, #®t 
&*l^fc*Stt3\ »*b<ttl*«t^*ft5fii{t0SEIBIiafcs »*b<(iv^^ % 

IfflJB 2 * S CI t J; D M * ft 5 o 

P3/X63-AG8.653 ( 6 5 3 ) , P3/NSI/l-Ag4-l (NS-1K P3/X63-Ag8.Ul (P 
3U1K SP2/0-Agl4 (Sp2/0, Sp2) s PAK F0&5^fiBW5147, 5> y 
hffi^^^P-v210RCY3-Ag.2.3., t h fi** id- VU-268AR1, GM1500-6TG- 
Al-2, UC729-6, CEM-AGR S DlRll*SV*ttCEM-T15£ft/8-rS So 

M^'j h*--?^ mfcr^-r ^o*>r ^-ru-i^-e^u ti?g©ji£ft 

fcfR I A^EL I SAm<Dmm&&m&&££vXMttZZ££.JL*)ffte5z. 
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*y\L ywzi&mtzm&u-Zs %mtmmM<D®&. t&mtnomRv 

m*%¥k£LT&. mZ.lt. Ham' F12tg*s MCDB15 3*g»£l> 
{ijS*;^^^AMEMtg^©fg;*^^^A^Mt>*MCDB 1 0 4W> ME 
Mtgite, D-MEMt§ifes RPMI 1 6 4 0ig*iik ASF1 0 4i§Ml&i>^{iR 

>»D7h^77-(- (DEAEifcliDE 5 2$) , ifc-f A>» ?n7'J > 

(2) *^$©*>J^7*^b\ K£fi*tS* 
^-;i/tftfr-C*^Ts tt^y'^D-^Hnifr©^^ (mitogen) T!*!l*Ufc 
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fc u ^r* k t j: *) mmz n t^jst* * mt s ^ y * p - 

j-)lftfo'£$)iT, Wi^S ?v-i-)\,ifitt.<D-?>( h^x> (mitogen) T«bfe 

mje t: & -r amh £ hk &i m - -e & s ^ y * d - +■ )imfc 0 
%.tz. Kftmn^; 2u-±)\,%imz\± s an^im*-^ ferm BP-5707&t>* fe 

RM BP-5708T?#*3tt9J;*ftS®n>f7'iJ y ^ P-:>-;i>ta#& 

t h-T A^D7U IgG (IgGl, IgG2, IgG3, IgG4) x 

IgM^ IgA, I gDWI gEf®7^ 7*>f 7fcJ:D#*HWa>7^ yffi 

•rnoT-r 7 * -r nzmth t m a y ^p ^ y xDfenmt&x*& o t t» «t n« 

#g;U<fcJ:> t h I gGOtfiit$)?»o 
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fgl. 6#>^10-t, l 9 8 8^SV«f&¥3-7 3 2 8 0-^fiM*#fiBb 

$ u fctstsft vHiifc? ( H«^r*««* 3 - h t sra * nfe v d j ate 
^) ©t«h^ t h-r Ay^DAU>«3-Ki-sDNAfre>a»ufcCHaife 

(Lsmj£«8*3-i*«SK*J£ftfcVJ»fc*) oTicth^f a/^o 

J;*)DNA£*ii!ffiSL KDNASaTCDfcfflllBB** E c o R I > Hind 

HIS) 4fflWti8fcU SStfMBlfcfl-bT (mtfO. 7%7#P-:WHfc 

ffl) m^o^ h^^tTOo Mb^^^^^^T-pv^ 

»6U ¥JUt!B«. v-*-0tt«f*U y;i/4 2®zlcgfcU 0. 2 5M 
HClSiC15«to ftV^T% 0. 4N(5NaOH«l:10«U 

SHURbT2xSSCt2lHli5fe^T5o 7 4 ;i> bfc^ 

y(7 5°c> 3KfK) 4fT^« *4*>mTm^ i7^^-t0. 1XS 

SC/0. l%SDS»An> 6 5 e «3 0«it5o &V^, 3xS 

sc/o. ixsDS*«fcst. fffen^-f^-truA-f^u^-B- 
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xtis 6 5°c-e 1 2mmm&.fcfo$#Zo ;w ^u*^ -e-s/av^Tgu mm 

fcigit&x afoS&£J:tmfig (MZ-tts 2XSSC-0. 1%SDS^ m 

2 x s s c*'j>mto%.s Sifu *-h^:*^7'f-£fT-5o 
NAmfr*$tsmm%i'3mm&.mm>MzTftmL, 77-^?^- (flu* 

fcE x Charon 4A N Charon 28^ A E MB L 3 N AEMBL4f) IzMfr&fo, U. 
^(Science), |g 1 9 6#, fg 1 8 0 ~H 1 8 2 1 9 7 7*£) \Z^X, 7 

tt hcriate^svt hc^aifi^Kiffla-rsv^^cr islets 

*7 J ^-^-^-rx>^(Proc. Natl. Acad. Sci. USAK ^7 5^ H4 7 0 9 
~fg4713^ 1 9 7 8^) fr<b(D3 kbfiDH indlll-BamH Itfiftb 
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?P->MEP 1 0 (7P^>-f^ >yxt^>at;i/7*r^-t^x>X 
(Proc. Natl. Acad. Sci. USA), S&7 8#, £4 7 4-^4 7 8H, 19 8 1 

aron 4A ©H a e III- A 1 u I >f J 1 ~7^> U- (-fe;i/(CellK 111 SI 
1 1 5 7~£gl 1 7 4H. 1 9 7 830 thC/f«fi^^ 

0iJ;Lfcfb hJ£JfcMfl§DNA£H i ndlll-C-WU 7iJD-^yMM»l 
■C^HUfcSfcs 5. 9 kb©^> K&A.7 8 8t*¥XU tifSBOT'P-^&fflU 

^tf p S V 2 gp t *5V^p S V 2 ne o^O»a^^^-fc:ff»K:^^"C» 
653»^5V>ii SP210«IIB^ofc, g 6 

r b hS^^n-^Mrtft (CDR-grafted^) j 
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* * -ft if) M y £ o -^-;HS(*:t **f 5jS^*f8«0ffitttt&£lg8-e* 
T-fc 0 , *o-£©j£f!ME##t Y4ixsyu-7*)y ft*©^fS«T?* 5 £ § 

«^*«tt©ffitottifcj£fiRttfctt, ifc#©^£«tt*©ieRj*iRttfc 

?^SU IKmtffiffimzm&l&'&t ZMtiLTZfoZ 3 -DOimm (Complementarity- 
determining residue ; C D R 1 > CDR2, CDR3) *feRT*ffitt 

©Mi$ (Framework; FR 1, F R 2 N FR3, FR4) *mTo 

b M £/^D7'J>a#©£1&fHttfciU IgG (IgGl, IgG2, IgG3, IgG4) x 
IglYL IgAx I gD&tf I gE3©lF>r V*>f :7fc«fc&#*HW©r$y» 

Kaisers*** #*6«i3fc:*tt3t hM^y ^D-t«oOTii^fn 

ti\ «?*sp4 - 5 0 6 4 5 8 5&*StmWIB 62-29689 0 

nits ae^x^fltjc^iii-scfc^-cgSo 7^;^d-^ 
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St bH^CDR^©^^=i-K-rSt bHitftte^ Mv^LglC 
Wbfc^x-^^H^CDRit^ii^bhHISit^t^W^ctaCii 
^^HMCDRjtfe^/t hH^ilfe^J:-7^^L^CDRilfe?/t hLfM 

0!l*.tf» t Mfiflsfcl^r* h7>xyx-^-7^ Nature Genetics, 
Vol.7, p.13-21, 1994 ; Nature Genetics, Vol.15, p.146-156, 1997;^ ^¥ 
4-504365^«;«f*¥7-509137^«;.Bili"9->f^>^N Sg4 0~SI 
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5 OH, 1 9 9 5^; g£ffljft&BIWO 9 4/2 5 5 8 ; Nature, Vol. 

368, p.856-859, 1994 ; atWm¥6 - 5 0 0 2 3 3^&«fc£fciB«©;&Ssfc 
ft o Tft^-f 5 £ t g 5 o 

1997^43^ fg7 8H75M8 4H) 0 

^0««*«ti*U Jlftftl-fcMWh n Fab\ Fab , Fv (variable fragme 
nt of antibody) > sFv N dsFv (disulphide stabilised Fv) 
ttdAb (single domain antibody) &£f£jti*t*3 h 
ty't> , r7Ki-rOi' • ^>y(Exp. Opin. Ther. Patents), ^6 
£5^, fg441~456ft, 1996^) . 
CIClT-x rF(ab') 2 j &t>* r Fab 5 j fcfct, -f Ay > (^y*P-^;i/ 

T^StS^ t > ^li^O 2 HIF^SSt 5 y^;i.7 ^ Ki|g£0±Sft 
"et2J»r<*ft*CVL (L&Pir&fti*) £CL (L^m^) fr^ftSLIfi, RVV 
H (HtHRT&m) ^CHrl (H«£*«tt+©rl«8) t^^d:5Hi77^ 

^> hMtS^htfT-ISo cn^2o©ffi|§I^fni^7 7y^>h^=&^Fa 

te&-2tzt><D£ DmS^tt#77^> h*«l®-rSii:A«1f*So £©Jri 
ft7 7^ > h£F(ab' )iiii>-5o 



WO 98/38216 



PCT/JP98/00837 



58 

* e> ft 5 E*i&js*n?& 5 o 

Z.Z.-Z rg^fltjtctfgSftftSfiftj ktts RJfc&k #R»U 

*#*U *Ut«* *^ ttfW!U *^ 

Mi^iiktjiD, Ha, m. *«u mm. a»*u 
ja^aa. it©^^ MstFit &zism. mmmm, 

WS&£fcJ:&Jlfc*^ MTOA-AifeO^ -!U(co^lO//g*?,1000mg (ft 

5vM±io/zg*e»5oow) ®«HT?##"rs£fc#-e*5o bfrbft#<^ &#fi 

^/mia^M^ft^i^lcWtfeM^TSC^tict^M-rS^ii 

U l@©ft#t43^"rikg<*:a»fe*)x 1 AS~1 0 Omg©l!li%T\ ff* 
U<tt5O/£g~5Omg0ffl*-^ 1 Bfcfc 0 1 0~*ia«*i- 
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^ijif^^ijD-iK ^-y-^ttcfcaafttittN x^y-^cfc^ft^b 

©th^tti'JTTh-r^ (SLE) CD^7 : ;i/-C*5(NZB/NZW)Flv 
(Science, Vol.125, p. 1225-1227, 1994) N <2>£$6ttflMt*£ (MS) £bT® 
£»W7WI/¥H4WIMa# (EAE) cD^EtV!/ (J. Clin. Invest., Vol.95, p.2 
783-2789, 1995) , dM >X U >«#tt*K*5 ( IDDM) ^x^TfftSNOD (non-o 
bese diabetes) x">* (J. Exp. Med., Vol.181, p. 1145-1155, 1995) N 
hv^^-v- (Goodpasture) ©fff^^l/Tf&SS^^JicK^fiCta^ry 
h'g&^^b (Eur. J. Immunol., Vol.24, No.6, p. 1249-1254, 1994) , ©h r 
^^^TfcSDBVl^** (Eur. J. Immunol., Vol.26, p.232 
0-2328, 1996) fcfll^S £ t^mx$> So 
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M (b) fc£ rjTT-liafrj fc«»IB*a^tt1B*wU #B (c) tt r JTT-l 
ifcfcj r tfuICAM-lirt^j £JD*fc«£©lfflIS»*®ttt6fc*l^ *fc^ 

H (d) tt I"jtt-1}a^j fcfcfcfc r JTT-2^j fctafc-ca^lOIIS**©**^ 

#H (b) »PHA%3!]Pxfc«^OFTL435«OWOW*^b> #0 (c) 
rjTT-ltn/ftj *Jnitfc»60FTL435i(aiJS©«lliaottJiS*^U #0 (d) ft r J 

ftWi (e) t± rjn-lift^j fcfc*fcftO)18m*4JP^fc»^©FTL435«IJiao»l)B 
CDtt«**U #0 (f ) tt r JTT-lJni<*:j fcfc%fcimM-lifc<teflP*fc»£® 

^f«©ttl^U #H (i) {ifjTT-im^j SHP^fe*^©«ttftU 
>^«©W©TO^^b, #B (j) tt TJTT-I^j fciifefciSLFA-ttfitt 
SJpjtfc*^OtSffiftU>^3f*©IBIIiaott«ft^U ftM (k) tt rjTT-lin; 

tfzfrm (1) & r JTT-ltriftj fci:*tJftICAM-ltt**lni*fc»^OiSttflsU> 
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m 5 l± N SDS-PAGEt J: & «SUMtt(c «fc 0 fl¥*r Lfc r JTT. USE j ©I^itS 

fjTT.im^j (D&&TT*mmznzmm rm.itmj ^-ht^ 

(a) rjTT-ltftjgj *3-x-f >^LTV>ftV^7'U- h^©i|||||ficDS* 
0#flB*5*U 7>EI (b) ^iV^-rn^D^^L«:^iP^.^V^^^CD rjTT-ltftJIj *3- 
^-r >f Lferu-h^oMiiaoS3t©ttas*^u #0 (c) & rjTT-ltaftj 

$«©ttfil£^U (d) rjjT-i^j oFaMWfrfcfcfcfc rjTT-2fft 

EI7Bu MM rjTT.lMj S3-rOyUfcru-htgil/fcWili§0 

r Ag(-)j tt rjTT-imJ^j >^UT^&^ru-MC:fctt3;|gttijffl 
JBKi^'U r Ag(+)j ttv>rft0ia#*fln*&^«£© rjn-lJftJRj S^-f 
4 h fc:fettSffltti»l!&ft&tf U l"Ag(+)+JTT.l Fabj fck rjn-1 

ftftj OFabWfrSJOAfe*^® r JTT-lJn;Mj fcu-T^ >^L£7*l/- Ml** 
WSfflWfflllBftft^U £fc r Ag(+)+JTT.l Fab+JTT.2j t± r JTT-l#i&j ©FabHff 
frfcfcfefc: r JTT-2tn;#:j *3&D*fe»^fiD r JTT-ltniij ^-rO^bfen' 

08 fix 7D-f-f M-*-*fflV>T«l5£Ufe hJTT-lifiJBij 
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■racDMAT?JBW5»tfcC0S«|JiaTfO r^>y hJTT-Ur£JKj SIF b JTT-2tn 
H9«u ;W HD^WB-y hJB*rfc*£ rjTT.lindij ©r $ y»Eai®*$ 
HI 0& t K K RZF?OZ(D rjTT.li/tHj r ^ f hJTT-ltrt 

Hllfck rthJTT-ltftJ^j , r t KD28#^j r k KTLA-4#?j ©7 

H 1 2fcJu r t MTT-lifiJij , r t KD28#?j Stf r t hCTLA-4^j ©M 

11511 [ 3 h] ?*y>m&frmmki£iom%.vtz rtvm-itmj 

■fH-CsfeSo 

iKt$fi(i> jfflfirt'N© [ 3 H] ^^y>03ia»fi (dpm) *^-To 

HI 6tt. m^T^y bfc*ttSfl«to7 , l'**H4IK*tt# (EAE) 

H17&> lltr^7 9 H^tS&^ftfm© rjTT-ll/aRj fc****^ 

>? u-±)\,mmz =fc 5?&*s&*%^-rH-c» So 
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ommmm (M) £^t 0 

^»«fcbMgFcfcO»^*U^rf-K (rJTT-l-IgFc) ©l»C^S*7Ab 
0 1 9 HU SDS-PAGEK: J:5SM»»fc«t »)»*f tfcrJn-l-IgFc©«^aifc«* 

nmthhl&c (hJTT-l-IgFc) fc©Hi^'J^7*f-KOl|§Kfc:i3tt5*7At^ 
El 2 1 !is SDS-PAGEfc J; 5 £ 0 8?#r t fchJTT-1- IgFc® tt£tifett&& 

122 2«u r^y hJTT-lfciJIj *3-HrScDNA*3!IAbfeh7>X^3:-y 

C»JR*ns*0T?H:«:v^o 

[HM^J 1 ] ^ * D-t;i/R#(iD«H 

«Tfci^5ifc#££>W:7iJ K-voWKtt, 5- (Kohler) t><Dftm 
(Bloods £81$n 101-111^- 1993*P* X&*>) 

^EV £D-^;ujfi#CDWKtt#**P>0£& (Handbook of Experimental Immun 
ology, mm. 117.21-117.21^- ^ 1986^) *#HiiU&#&fTofc. 

£f\ 7y h«H«^FTL435«^^Sff^lihbTx SEiftJg £BAIB/c 
v^yUzOBi (10 7 «/E) % 70 14BB£«fctf28BB^3Fmatf*T 
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m&fcJ^vt^^xD-x^BSPAI (JCR NO.B0113; Res. Disclosure, Vol.21 
7, p.155, 1982, Stocker,J.W.et al. ) £8fc©^ * P-^Wri& 

^is^ i T»«4bfc#«>w ^ u r*- voJs^awMjasftfc* j >> p - 

* ;i/tS#0*«JS"C* 3FTL435ffflBS t *> «fc SI"** SCLi:fc:«fc&/W7 
,j U-x>^Lfco * b©&£x;i/fcFT 

L43SIBia (5xl0 6 cell/ml£0.1ml) 6I1U 7'; r*-v©i&*±ft 

n^nio/zg/mi) Mx.x 3Tc-emH«*ufc. *<ort©>w ? } ) k-v*p- 
> rjn-ij stj j ^p-> tjtt-2j d"r>^Toi^m^iaiaOT2{3^-ro 

ji_ v ^p-> rjTT-lj ifm&TZ^S tu-j-frtm ( rjTT-lta 

aVH2(c» o -75, rjTT-liftflcj rjn-2Jni^j £fln*££fc£«fc!K 

fJTT. lffif* J <£ SFTM35»0ili^^ < #P$J2n3 uti^i^tifc 
(g|l(d)) o fc$s v^-ftiW/N^^U K-^±»*Ha^*^*ftWfl82:tfc (H 

l(a)M02(a)) o 

3© rjTT-lirC^j jpJ&£«fc5FTL435«©$jg#x tt*«&BG»I0»*#^& 
Sg-e&5ICAM-l (Intercellular adhesion molecule-l) fcLFA-l (Lymphocyte 
function-associated antigen-1) offl©fflJfii»*K:J:S*>©^S*»ftttB1"afe 
fe N rjTT-ltfiftj fcfcfctfc^y MCAM-m^lA29 (l(Wil ; IgGl) ttz&tii? 
y MFA-IJR* (10^g/ml ; IgG2a) 4fln*T3rC'T?litMH*&«Ufc. 

rjTT-ltrt^j M*fcJ:am435Mtt®**ttN ftlCAM-lffift&tmLFA-liJift 
©V^nfcJ^Tfc^Sft&ft^fc ( [ifcICAM-lJ/Mtt : Hl(c)SVEaZ(f K 
[tftLFA-lfttt] : 02(d)) , 
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U Wl^Jfc^OiSttfc 'J W*J*H\ PMA (Phorbol myristate acetate : LFA-lSrS 
ttflS**S«M6*^-rS) (02(h)) rjTT-ltft#:j (02(i)) fc«fcS*!l«*£ 

MflSCijv^Tttx r JTT-l^j ©fij^(c<fc DlJA-l#fSttfls£ii-c^3£ 

&:Jb\ K-v?p-> rjTT-lj rjTT-2j {±, 1996^10^ 11 BN" 

i t i i s 3 ^pjr&v b 7mam%xmffl6f^$3L¥z.f&fflim9iffi£mf8i& 

ffcbfc ( [JTT-l] : B^IE#-^FERM BP-5707, [JTT-2] : @l«f£#^FERM 
BP-5708) o 

^$Z*^>7U-t))stKt£-7'( s J?'(7m%.*yh (AmershamftM) 
»SWJTT-2triff) V * Ttt * £ IgGl h&££*lfco 

&ffi«t£(t3 rjTT.lfci&j RTF rjTT.2}rt^j ©Bat"*^ ©«3B^* 
rjTT-lirC^j ^ItS^f* rjTT-linjgj fc, rjTT-2^j #ffi»-f 3 
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571510»tt®«i7>f h (1507iM250g) ^if^x-riVttii 

U tD^ltWIi^Sbfe. 1(3, fl$MM=J>*^^*'J>A (2 
//g/il) St«096FCS*#rttEPMI1640«ft*T537 , CT. 30IHS«rSiI ££■ <t D> 

FTL435«, ^Iffi, »»«!IB2irr«ttfl:'J>^^» (#5xl0 5 tiS) * TJT 
T.ltafrj Sfett rjTT.2tft#j fcRJfcS^ &V^FITCSttifi"^*I«G (Cappe 

lttK) s*s**fc^ ^^nfc«©m^jss^t:^^^ x, >'- h (epics 

-Elite) 7P-t>f M-*-£/H^T?fll£bfco 
<6Slftia3fcijVro FTL435«T*fi> rjTT.ltfijgj »IF rjTT.2«j OSS^ 

iSfc&ofco *fc^CD«IB«t33^T rjTT.UftJU RV rjTT.2tftSj 
— CD^T?* S £ £^$1" S * ©T'fe So 

i^JwMtffl rjTT.im^j CDBM-TS^ ( r JTT-l«j ) 0«S 
;^->*#&rTSifcn?* 2ta©7^ (Wistar^yK XtfF3447*h) 
©»J>^»s B«ft*T'J>^^», SV»tt**BU>^^*t^1"S r JTT- 

5735lOMIf»©Wistar7 >y hXOT3447* b (l5075M250g) Si?if^x-T 
y-hi-myk (ConA ; 2/zg/ml) S^10%FCSS^tfEPMI1640^WC'37°CT% 3 
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^ttiffllS£«fctJ { ConA£ini*3HU (OB) Cttft bfcfl*KS#T U W*£jgc, &V 

h (EPICS-Elite) 7P-t^ M-^-^fflV^T^Lfco 

^JH£^ 4 iztjito Wistar^ y h &OT3445> v h * ?S£fls T U W^fcjc, 
fitWSttftiB U >/^«©v^l»nt:*v^Tt»CoiiAjWafc:J:SSttft;© 1 Bgfr£ 
TJTT.linJ^j ®B^$6£#»6iifco *fe«-^®«llfifflfc*»S. r Jn,lStlSj 

[fUSfll 5 ] fcgtfcfcfUKfc «t 5 r JTT. liftj^j rjTT.2inJSu OttttjSP 

«f 

rjTT. lifijgj RV ^m.ZWMj Of4tt*»*fr S g$H:\ FTL435«£ffl^ 

(1) K*^>fl3RT*ttJlB«S^®^ : ?©ii» 

FTL435iTO£PBST*&#U;fc^ 100//g/ml©NHS- *£tr0.1M^a^ 
(pH8.0) £lxl0 7 «/mlfc£5£9rau £ST?40#ll8Ki6£ 
■frfeo «|]&£PBS-e3|I|«s#Lfc&. qJigftny^T- (1XNP-40, lOmMTris-HCl 
(PH7.4K 0.15MNaCl) £5xl0 7 cells/ml(z&S «fc-5fc*inU 4°C, ZmmKfcZ 

( 2 ) <fc^«Stf SDS-PAGE8¥#f 
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SllSl/fc r JTT.llri;#j ffliWa&> Zng/ilfcfc & «t o T'of'f >G-fe7 r 
U 10# 1© £ - Xfctfb >lbFTL435*ilf& t5^bt)£500 a 1« U 
t-B^y77- (0.15XSDS££*hy*AU>K^y7 7-(pH7.0)) 

*rr *c fcc * »> i/Mtti^tr-xt: h ^ * r*nfc«^^**m**fc. *w 

-y->7 , ^©-gi5tl.25W-40^N-^U*^--lf (20U/ml) **3&Pb-lftSJiB**x 
NS«l^^«ftbfco 

U r ? >J * h* y ;t/l^l (SDS-PAGE) ffl > TVWt y 7 t» - (Enprotechtt 

so *«*«uinb-t&»u isftit, pvDFjjitcte^bfco m.wm. 3% BSA- 

&fflOT*<DiatB£^ECLS/*xA (AmershamttSO fcffl^T 
rjTT-ltriftj tiO h^'yT-^tlfct^^XboI^Mflafli^ffl^^Hlbfco 
HS^Ufc^fo rjn.ltJt^j t«tDSii*nSFTL435ailB±0^ ( r J 
TT-ltftfU ) «> ^JItcT (i5 4»C r(-)j t^bfe) -e^TkDO^a&^U 
*fcil7ET (I25#£ r(+)j frsbfe) TW24kDj3«fcrJ f «28kDO^ : F**«b-C 
v^feo SfeNS»«*«fli*ff^c:i:fc«t») (EI5«fC r+N-glyj t-*bfc) . 
rjTT.lJnlij ^«7nTT?iW36kD. Sfe«7cT-ett20kD© 1 Ffc®* 

?fr£&5^T-£ff^bW£t$££ftfco rjTT.2tn;^j 

±iifikrattcbTifofcswc^T*^<pi»©ie** l »e»nfeo ^©fesfc 

tJ:»)B«*ns«^) rjTT.2mJij ( i"JTT-2m<fcj 
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rjTT.im#j tmmtza* ( r JTT-UHjij ) &m%fri L tbT(Dmm*£ 

(1) rjTT.lKfrj 77^r^-*7A0ai 

HJS^JlT-Mbfe^^^'J h*-v*n-> rjn-lj ©tg#±?ia>£>?iri£C «fc 
OJHKbfc rjTT.ltfcttj ©MM^D c S2mg(2ml)^lml©7 , n7 1 'f >G--b7TP-^ 
WEfcil^U 4°C-e lKFHSjsS^-e-feo ®Hi£200mMC!) h V*.#;-)ITK > 

(pH8.2) T-3|Hl»Ufco ££t^ lOmM^pWl/t:.* V ^ ^-Y h (DMP) £^*f 
FUx^y-;b7*> (pH8.2) ^T'^ST 1 JfemJ h T-S 3 fcfcJ: >K 

rjTT.lgMfcj &tt*tS^**fe. 

(2) rjTT.imiij 

FTL435|ffllfiS10XFCS^RPMI1640«*&fflV>T«#Ufeo •£33«f££J; 

- (1XNP-40, 10mMTris-HCl(pH7.4K 0.15MNaCl) £5xl0 7 cells/ml£&S<J:-5£ 
SHlDU 4"CT30^HSJ©$*«Blia**jS¥bfco ft&ftfc*fflIS*#1&*3i'i> U 

?§fb^'>v7 7-50ml^OTBS20ml-e^#Lfc^ 0.2M^'J *>>My 7 7- (pH2. 
8) T* rjTT-li/tfU *mtti$-£fc 0 ®&Ltc rjTT-l^j C1M h U a Ay 7 7- 

( 3 ) mn$(D7 ^ j wmw&n. 

WLWMftTikfe U Glu-Leu-Asn-Asp-Leu-Ala-Asn-His-ArgOT ^ J KEJU&^ttd 

(4) $2111* 
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5#M10»tt©«MX*--7y h (15071S250g) *s;x^;vx— r;i/tT## 
5E£-£fco ^W^«CJ:DII(iaJ«MI«b-ClBI»ft«llltiU "T Do-fcbTfl&M 

«>7JWU^>f >7t h^S'^^x^f;!' (BCECF-AM; Molecular Probes*! 

») io#M£»u 3rc-c30^Bi«#l-5ckK:«t»)s m**»*fi^fe« W 

£PBST"ft#bfc&> 10%FCS£^*rRPMI1640*gJ1tj#^ 2xlO 7 cell/il0«8Et:ft 

96^ELISA7*U- Mc, (2) "CfcfcttSI rjTT.liaJ^j S10/zl/wellf 1 Bfeu - 
^^Lfc. hfcPBS-Cifc&bfcgU 3XBSA*^ttPBS*200/zl/well»JP 

tUMHMflS (2xl0 7 cells/ml£0.1ml) ®» N ©mftt£t»H§« (iMft) & 
tm&fc«fcDHSbfc rjTT.ltaftj ©Fab»Ttt (5#g/il) > tt;t®S^» 
Itt , » rjn.llni^j ©Fabirtt (Hm&) r JTT.2ft#j (1 

0//g/ml) fcJUiU 37 0 CT-lBtF^*bfeo ^bT^&^«»£-f Sfc»^ 
ft«>x;i/&10XFCS*^ttBPMI1640«ttlK:-C 1 Ultfe&bfco «-£xA>&#^B!tt« 
7?fi*bfc- §^x;i/t0.1%NP-40M100^1^«bT7-l/-ht^ 

b"CV>s«UB&T?»IKbfco 7;M-n***>il^ *o7i/- h • 7)V*u* 
(Flow Laboratories^) £ffiUT> 538nm (485nrCfi&S) 

ft*tf»bfe. »« r JTT-lftfU £3-x4>?b&l^4*fffifcbfc. 

8*bfc (136(c)) o g;fc*©&att, rjTT.2tfb^j fc* »)*sfcfcffl*s*ftfc 
(816(d)) o 

rjTT.itftj^j c»*bfcW»«ia©«ai« 
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1. cDNA-7 -f ^7 U — ®f^M 

1 - ( 1 ) ConA#J$(7 y h U W^$fr £Opoly(A)+MA©Jliim 

ConATfJW*Ufc5 y HtJtt&£'J WtgJ* (Con A blast) (^llxl0 6 cells/m 
1) *4°C1?5^BB (2,000xg) jt/frL^ tfe^bfcMSISOGEN 

ntc±mfcj V7U)\J -;U^^jUDUT^ST'10^TOSbfe^> 4 , CC10#Hk 
12,000 xgCTiS/foU RNA£ifc!8:£-efco ttlSUfcHNA*x^ y -;utft5fe^bfeft N 
TBgir«[K:*j|fUfe. fifctlfe^MiAfr^ r mRNA Purification Kit j (Pharmac 
iattS)&^Tpoly(A)+RNA**SKbfc 0 
1- (2) cDNACDM 
ML£poly(A)+RNA5//g£l^£ U ("Time Saver cDNA Synthesis Kitj 
(Pharmac iattJK) Sffl^TcDNAft^Ufco X* y -^>^©^$±(f 3fctf> s 
Not ItaW»ffi*Wr* r oligo dTT^v-j (Pharmac iaftSO fcffl^fco & 

1U^>*7A (Pharmacia^) £/B^-C-tMX#Ii£fTofco 
l-(3) $ -^V>m.HyLfr 

n 6 ft EcoRI £ «fc OTot I § *f f 5 cDNA £ , EcoR I £ J: t>*Not Iillfc^^ 
*-pME18S (Hara,T. and Miyajima.A. EMBOJ., 11, 1875-1884, 1992)£a»gU;fco 
aigfiJtBtiii r DNA ligation Kitj (Si@j£*t$0 fcffl^fco *#£ftfe£J&£j* 
tofcfflHTE.coli DH5(*#ttttSl)%SJME«iLfeo JBEHESMttiO.D.fE (600n 
m) #0.6££ 5 Lfc&JfcgU 7? U-*£tr:75;U KDNAS0JR 

Ufco 75^> KDNAOHSCttQUIAGEN-Tip (QUIAGEN*tS£) fcffil^fco 

2. cDNA-7 -f ^-7 U ^ U — - > ^ 
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^^ij_->^y;^->^ (Seed.B. et al. P roc. Natl. Acad. Sci USA, 8 
4, 3365-3369, 1987) fcipDTfrofco 

2 - (i) mmm^cD'MB^mx 

ffibtitz^J 7*5U-£xl/# Vu^i^-i/a>m (Potter,H.et al. Proc. 
Natl. Acad. Sci. USA, 85, 2288-2292) fc X DC0S7»MSIC#AU£. #A&60Bf 
ffliSU ±^£l&*bPBST-3|sl&#bfco &^T*PBS (0.5mM EDTA) (37°C. 
30#) Lfc'&V^yrJ >7ntt£&*)MM*m&istco fLymphprepj 
(NYCGMED*tia)4fflV^T^ilfflJiao»ftIallRLfco 
2- (2) ^->^C«fc3jtfc^$eSfflBS©*tt 

^^nt^ilfflfla^PBS (5%FCS. 0.5mM EDTA) CS»bfc. fflUMtttt* r JTT. 
ltfcfrj h bfc*gM£if£u Mt?3fi?ia^ffl**feo Jt»mi^©#^ 
«£Rfc£U ±gM^PBST'3|H»bfe^ &«Mfc|g£bfc«IJSfr6Hirtfc 

(Hirt,B.J.Mol.Biol.,26.365-369)£«fcD7^;^ KDNA*@JRUfco fl^ftfcT' 
7>U KDNAftffl^TE.coli DH10B(GIEBC0 BRL*t»)*JBJME»bfc« H5Rls«lfr 
SfflV>THulEl-(3)i:!s]^lC7-7^^ HDNA^ms Hiibfco flfcftfcDHASfflU 
HUg3( 1)&V*(2) tiH*© K:2@« 13 £ btTo tzo 

2 - (3) XVtJ 7?u-><D%ffi. 
3®@0^->^ J&HtsifcbfcE.coli DH10B£7>t^U>^*§LB plateT* 

8«S«i/3D=-» m»ti=iD--20ffi^*br;i'^ , >) • ^=7-1/ 

y7"& (Maniatis,T.et al. Molecular Cloning;A Larolatory Mnual.Cold Sprin 
g Harbor Laboratory, Cold Spring Harbor.New York) KDNAfcHiRb 
tfA£ftfcDNA hDNA) £8¥#rbfco 7#D-*y;i/*a*tt©IS*N 

«0.9kb©cDHAft^-r5^D-> (WTs d©*P->£ ril32A7j »t5) # 

i3gB(l)fci3«©#iS&ffl''^ l"T132A7j *mTK0S7M®Z* ^ 
fc Q r T 132A7j gAiSfflflS^ rjn.l!ft#j rjTT.2ttfrj fcfilfcStf, * 
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^TfFITCfci&in^MIgG (CappelttSS) SiS*-&fegfe, »S£nfc«UB©m#a§l 
gE^EP ICS-El ite7D- -9- >T M-*- (CoulterftM) £ffl^T»£Lfco r JT 
T.ltftftj rjn.2^j f± fT132A7j jae^£*j£§£< gf«LT^fc 0 ISJJI 

3 . i&&mmRVT =• y 

7P-> rxi32A7j OJtSIB^J^s ^x^^S/^t: J: D r Auto Read Sequenci 
ng Kitj (PhannaciaftSSO £ Ta.l.F.DNA sequencerj (PharmaciaftlO £fflv^ 

EflJfcSte^AWfV? h r GENEWORKSj (IntelliGeneticsttSO £ffl^T8?#rb 

mmmz^AsT'^tzo 7D-> nmkij rnxmrntt, rjw-mfrj £&<Km 

T2>Zt*%z.&t>i£2>£, Zu-> rji32A7j tt r^y hJTT.lJjtMj H 

4. n>£a-*H$*T 

rjTT.liriJij ©M^T^y^iB^J©-^«|jgto^T> KitefcDoolittle©* 
& (Kite, J. &Doolittle, R. F. J. Mol. Biol. 157, 105-132, 1982) t^ot 
A>f h'o;^-- 7*ny MHffSfrofe (09) o *0|gJ^ rjTT.ltftMj &N 

fcjWH&frfc&^fco &*>\ 09 +0 r CH0j i±Nl!tt8fe£SHflte^U r Pj l± 

u>ttflsap(i*^u r cKiij H:*Hf>r >*t-— if ii^^u. rpKCj urar-f 
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immms] rbhJTT.imfu cdna©*p-->^ 

l. 

^»J7-e^fc^D-> r T 132A7j *IHIR»*EcoRI*5«fcWNotIT?«fllbTx 
r^y hJTT.ltAKj &3-b*rScDNA«0.9kb*ijOOaiU rtfo-aW^ 
ftij£«fcO#8Sbfco #g|bfcDNA#rtf-£ r QUIAEX gel extraction kitj (QUIA 
TEHttK) ^fflUt^U ^nfcDNAKrfrfc rR ea dy-To-Go DNA labelling ki 
tj (PharmaciaftiO £ffl^T 32 PT-1flt§&bfco £0«i*DNA»mrfc7 , 5-*A>f 
T'ij $f>f «tf-f -$/3>ffl£>7 , D-7 , £bTfflt 1 *fco 

2 - (1) poly(A)+RNA0«lW 

^flj7-l-(l)fc^«ftfc:b"£\ ConA-C*!»bfct h*«Jto**©U>^» (C 
on A blast) £poly(A)+RNA£tttti bfco 
2- (2) cDHAWWR 

H«bfepoly(A)+RNA5/*g*»S»fcU ""oligo dT77>T j (Pharmacia^ 
m t r Time Saver cDNA Synthesis Kitj (PhraaaciaftSS) £JB^TcDNA*£ 
mLtz* EcoRIT^T^-fcttinbfc&s X^>*7A (Pharamaciaft 

2- (3) *9#-<\<D&friLfrRWi*j!r-V>y 

^f,nfcEcoRI*^*W-r5cDNA^ EcaRI'Cj&Slbfc'** * - TAZAPIIj (S 
tratagenettSO fcJMgbfco ^^t-tt r DNA ligation Kitj 
£fflV>fco in* r GIGA PACK II GOLD j (StrategeneftSO ^fflV>T^>^hn 
)\y>7-V>9 (in vitro packaging) bfc&> Hf.nfe7 7-^i?^^t, 
E coli XLlBlue MRF' (StrategenettM) *1&ifcb'Cfi**7T-^«^'r5 
r^-^^^^ScDNA^-r^^ U-ftfttRbfe. 

3. cDNA?-f r^U-©*^--^ 

TRapid hybridization bufferj (AmershamttSO ZRl^tz 
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fV^-f-H-^3>m (Maniatis.T.et al. Molecular Cloning: A L 
abolatory Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor,New Yo 
rk) tzm^'ifitzo m^tltzcMk^-fzr^\)- (lxlO 4 ^) ££E3e71/- rfc£ 
§ x r Hybond-N nylon menbranej (AmershamttM) ^Ml^Tl^y #£f£SgLfc 
ls7V±i£mmMMS-l?<mLtz 32 I>mm7u-7*m\ rR ap id hybridi 
zat ion buffer j (AmershamttM) ^-Cfv-tn^ 7V VJMj -*>a >&ff o 

D->£l#fco =&^D->^S/>^l/r7-^7?#gS^> ?-a7;i/ (Stratege 
nett) i:^ot^f>^xWi/ 3 > (in vivo Excision) fcttU 

4 . &SSE?!J&£ 

7I©^D - >©^SiE?t|£, ^d-^-S/iSC «fc t) N TAuto Read Sequencing 
Kitj (PharmaciattS) t r A.L.F.DNA sequencerj (Pharmacia*tM) SfflOT 

&%.[stc 0 7fflcD^p->^±1■^Tl^D^aslBJil*^^■c^^feo co?-^d- 

> r P BSh41j it, rt hJTT-ltniJij KUT^sefcjWfcBSnfc. 
l"fc h JTT-ltrCMj O^&0# (open reading frame; ORF) fc*tjfe-f ScDNACDJI 
*E5UftS5U«lt> £fc rt hJTT.ltfcMj ©Mt£±*:P , $y'«Eai*Eai# 
^2^ *fe5'aWE5U&^tf*IKE5«&EJU#^3 (ORFtt, ^g#-«§267}£6 
25) (c^-fo tt*n->fc££ftS«USE9J#* r t r JTT-ltrtJ^j (D±M.*zi- 
Krs*CDTf*5ilfcttx &«SE*Jfre>St83ft37'S>'»Eai (1 9 97^ 

^ hjTT.iiniij cor i smmwttimtemm 

&&7jitZ£#e>Wt>lJ>-e$>& (01O)o £fc> Ml OlzmZtiZt&t), t 
r&tf^y ho rjTT.tffiJij ©7^ ^»E5>JffiHtttt, 6 0%fil±tf»5 o 

^o-> r p BSh41j tCfcOJKfttettbfeE.coli.DHlOB (GIBCO £SL4±9tt) 
£ N 1996^10/125Bf*T*:/^X r*tt©TT!B£3ft;fcBI&*8G«HTa3B 

< mm i t i i « 3 ^ b *aas*x^ft«K^#x^tt 
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wm%mzm%htc : ferm bp-5725) . 
5 . rjTT-iJniu <Dmm.mtm&v£.ta#$imn 

jj>^-^-7t^ U-tJRtSt ha*©«BB«l^-Cfe5 r CD28j »V r CT 

u-4j fcfto^-efliawa^ttssb-c^s^fciwts^nfc (Hi laviai 

2) o Hui£bfcfcfc!K r C D28j l"CTLA-4j «U TiHSCtS^bSVWJS 

© : CD28atFCILA-4fciJtt4 1) #> F^i: bTift£ift7*n U >5§*©a^ 
fSBE! rpro-Pro-Pro (PPP) j IfiGtfftStlX^Zo ® : ABA M -f > 

£ s CD28arWrrLA-4C * ft 5 ^±;^3lfiS« t ^XSm^mm l"Tyr-Xaa-Xaa- 
Met (YxxM) daaSWxttMCD^^KSSWli-rSo ) jMJMSPSftT^S. 

fBWIfcii^TSBfcSilfcfid r CD28j £tf rcTLA-4j t«raW**3StH-© 

il % $ fe "T^ft? * s c #*t$J £ ft a 

[HJS0I9] rvtfaJTT-lffiJBj K "T 3 cDNA® 

1. 7D-7©^i 
H«J7"ti#fc£P-> r T132A7j ftWIRfilJREcoRI^itWotl^tBftbTx 
r^y hJTT.lfcxilj KT£cDNA#j0.9kb£SD!)tBU r#D-*W«ft 

Sc|&fcJ:&#*lbfc. #8tbfcDNA$rtt£ TQuiAEX gel extraction kitj (QUIA 
TENttS) *ffl^T»»U f#e>ftfcDNA0ftJt£ l"Ready-To-Go DNA labelling ki 
tj (PharmaciattM) tffl^T 32 PT*tIfi&bfco ZOWIKDHAKtt*^-*^^ 
^-f a yftOT'v -ft LTfflV^fco 
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2. cDNA? -f U -OftS 

2 - (1) poly (A)+RNAO»m 

^SJ6087-l-(l)i:H8fcLT* ConAT?#!l*bfc^'5'^»§8**U>^« (»1 
x 10 6 eel ls/ml) fr*>®poly (AHRNAfclEbttJLfco 
2- (2) cDNA^ T^'J-OfMBl 

f&SBTMHSUfcpoly (A)+RNA 5«g*«ISfcU oligo dT r^-f^- (Pharmac 
ia*±SH) r Tiie Saver cDNA Synthesis Kitj (Pharmac iaftSO fcffl^TcD 
NA££-fi£bfco acDNAfcEcoRI7^7*H*AlIUfc&x ^>*7A (Pharmacia 

2- (3) ^^^-^©iia^^^^y^-v^^ 
MiBT'ff^nfcEcoRI^^WrScDNAS, EcoRIT-MLfc^* *-lZAPII 
(Stratagene*±10 fcJilfcUfco aM6£Jfcfctt r DNA ligation Kitj (SSJStt 
M) *m^tzo dftfcGIGA PACK II GOLD (StratageneftlO fcffl^Tin vitro 
packaging Ufc&> mbtitz? 7-iSffi.?*m^T, E coli XLlBlue MRF' (Stra 
tagenettSO t UTJffl**^. 7 £ y^-tfrtbteZ cDNA5 

3. cDNA^T^ D-©*? U-->^ 

U-->^(±Rapid hybridization buffer (AmershamftiO &m^tz75 
-^/W7iJ^f->3>S (Maniatis, T. et al. Molecular Cloning: AL 
abolatory Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor, New 
York) t^ffofeo 

HuIBT'^^nfccDNA^^^^ U- (lxl0 4 {@) h tmu Hybo 

nd-N nylon menbrane (Amersham#$0 £ffl^T l^U ££f£$iUfco U7*U^S 
tm§B9-lT-ftML;e 2 P^:7D-:7£MVK Rapid hybridization buffer (A 
■ershatfftSD (fT-T^-^W 7 V ^ -t?—> a >£frofc 0 l^^^U--> 
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— y&^y 9)^77 — £T*#llll£> Stratageneft Instruction Manual Tin 
vivo Excision£ttU 5 £ D — >£plasmid DNA£ LTHJlRbfeo 

4 . mmmmi 

5<l©£n-><D&*£^T, SJ^fr^F-S' (dideoxy) &£J;tk ""Auto R 
ead Sequencing Kitj (PhanoaciattSO Wf r A.L.F.DNA sequencerj (Phanna 
cia#®0 £fflV>T&*iE?iJ£&£bfco ^5^P->*©4M©^D-Xi-r^ 
T|!5lb^SiE?aj£^A,Wfco rv»>*JTT-lfciJij <0£S£i3-F-f ScDNA£>iM 

|1]1 0 "5 £s r ^^^JTT-ltaJij tts hJTT-imPj £ 

»2 0 07^1W?>^^ jfcfcv-^ h&tffc r JTT- 
ltfjlj HU M©FMIfe7^WJffi^tt (6 0%W±) S^bTl^c 

5. r^^^jTT-lt/^j 0«fe^O*!fi#±©ttSO»«f 
rv^xJTT-ltn^j fcu-K-rsfltfe? CD&fi#±tf>&S£, MM >V<< 

*3.t> (in situ) ;W :7>J #W -tf-S/ a J: DflWr bfc» 

mbhtc rv»>XJTT-m^j ^□-h*-r2>cDNA& 32 PT*^b-cm^«^t 
/W7'J^^>a>ffl7P-7^IU:. iorn-y«ffi^t> 129 SV 

j * ^dna^t^u- (stratagem^) *^^u-->f u 

i/7->A\m (digoxigenin dUTP) T«b7n-7hbfco ttaHtt^P-^* 
(metaphase) ffefeftfcyW XStffco ftSW'W ^U^-^-^s >-> 
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%*>fitc ( 1 0-9">7» *»«ftfc|$Sx BifffiflV S y*DNA*n- 

®mM<D3 3%OfeSx BP^ l~CD28j RU i~CTLA-4j oatfe^CDlfefifl; 

±©(4gfc^-0A> K ri C3j £#41-3 c: fctfUB^jfcfc&ofco Hit 8 0 

Z.<Dl&&tmMM8T'&e>1Mz%m* BP*. rjTT-ltfjJgl j £ rcD28j RZF l"CTL 
A-4j £ Sh, rjTT-lifijgj ifi rcD28j ^ rcTLA- 

[HJS0U 0] r^y hJTT-lJalu ©flM^- Kf ScDNA©^ D-z:> 

if 

mmm7X'^u-->ifvtc hm-mmj 4 xr? 

4 i/y7l£Mfo (alternative splicing variant) £n— FTZ'bOt^X.tjtl 
5ffe©lo©cDNA^THB©«t^C^D-->^Ufeo 

1. 7-D-70ft^ 
mmmiZ-mztu-y rn32A7j *W^EcoRIiJ<tt5NotIT'M<bbTs 

r^y hJTT.liaSj K1-3cDNAi^0.9kb£« ftU 7^D-7y;H^ 

i*I&fcJ:!)#fcbfc, ^ltbfeDNA»Tit^ TQUIAEX gel extraction kitj (QUIA 
TENttS) S#^T**»U mZtltzmmfr* TReady-To-Go DNA labelling ki 
tj (PhannaciattSO £ffl^T 32 PT*till$b*:o iOWODNAWM-ft^-^A^ 
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7u *w ■B'f - a >m®7v -?t isxm^tzo 

2. cDNA^^^^U-©^ 
2- (1) poly (A)+RNA©^Hi 

mmm7-Hl)tmm^LX. vyhMBmM&mnttS (imxlO e cells/ml) 
^6CDpoly(A)+RNA^ambfco 
2- (2) cDNA^>f ^7>J-©ftW 

«fi3©«fc-5t:«»bfcpoly (A)+RNA 5ng*«Hii:U oligo dT :7?>f v- (P 
harmaciatt®!) r Time Saver cDNA Synthesis Kitj (PharnaciattK) £JB 
t*TcDNA4£j£Lfc 0 I£cDNAKEcoRl:P^:7*-£ttinbfcgL (P 
haraacia&tSD fcflHvCiM X^IIifTofc. 
2- (3) ^^-AOfi»Stf^^-^>^ 

BuM««t ^ t UT»e»nfeEcoRI*J8*^1-5cDMA*, EcoRI«JILfc^* 
-1ZAPII (StratageneftSi) icjgl&Ufco tt r DNA ligation Kitj 

(Sffiftl) Sffl^fco dix^GIGA PACK II GOLD (StratagenettJH) SJBV^T 
in vitro packaging bfc&s mbtilty T-imttb^T. E coli XLlBlue 

MRF' (StratageneftlO *fc±fcUT»*8l;t7 7-J?4££r3:77-*frfc 
£ScDNA^ 77 «J-£ffS£b£o 

3. cDNA^-f ^7iJ-©^^ U— 

U— ->^&Rapid hybridization buffer (AaershatfftK) ^fflV^T7"v 
— yv.yj -fe*— ^>a (Maniatis, T. et al. Molecular Cloning: AL 
abolatory Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor, New 
York) fcftv^fco 

U«3"?H»Ufc"ecDNA7>f T^U- (lxl0*ffi) ^:%^.zrv- Y £3- ^ Hybo 
nd-N nylon menbrane (AmershamfttO *ffiV>Tl/7 , y Aftf^Rtfc. Stl/^U* 
StJ t HuIS10-l-effiil/fe 32 P^iag7 , n--/^ffl^, Rapid hybridization buffer 
(AmershamttSO ^T'T^-^/W ^-i?— >3 >£fr ^fco 
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-^M2ft^ y-->^£ffV\ 2mG>i£*jT4'7 - >7n->%mco & 
^u-y^y^if^y'y—^-^mm.s Stratageneft Instruction Manual 
Tin vivo ExcisiontttU 2 ^ P — >£plasmid Wkt UTtHi&bfco 

2mo>7U-y<D&%\Z'D^X, ¥7**1/ (dideoxy) &££t> ""Auto Eead 
Sequencing Kitj (PharmaciaftiO J&TM.L.F.DNA sequencer (Pharmacia^ 

T^fco f#*>ftfc hJTT-lJnfCj O^Sftn- KrScDHAOigSffi^JStfjt 

£T gft£8| 4 E9U#^ 6 IB« 1 5 o f# & ft fe cDNAIS^J ^^Slil^ftST^ 

14) o %<D&m. mi 4frt>B%e>tf>ftJ:olz, XMNnz? P-r:>^£ftfccD 
NAt3«t!)3-K*ftS7 , $>'aiE3ajt± N HJIgfti 7 T^ftfc >v h JTT.imJij 
$13- K-f ScDNAtcfc K£ft5T* /^iEflJ^Jt^ (DC*JggCD3oO^ 

ttfST^yKffiflJ (Met-Thr-Ser) #Thr-Ala-ProK^bLT^S^ #tffc© 
KThr-Ala-Profcft^T * e> (3 1 6 oattf 57^ (Leu-Arg-Ala-Leu-G 
ly-Arg-Gly-Glu-His-Ser-Ser-Cys-Gln-Asp-Arg-Asn) jMEg^ftT^Sfc^-S 2 

^D-=>^ftfecDNAttx mMmi-nntbntz rJTT.iiftigj 

- TsZT^j *s>y$L8ttL (alternative splicing valiant) H b 

THSfc#;t£>ft3 0 

[»0iJ 1 1 ] fflife*. rt MTT-llnfU %£J0Jg®9iI£ 

mMM8-C$imistz77X* K*P->pBSh41£ N MW^EcoRITM IT, 

oRIT*Mbfc7 , 7^^ HpEFneo (Proc. Natl. Acad. Sci. USA, 91, 158-162, 199 
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4) fc#Ab*S'<**-*flMRbfc. xu* hn#l/— >3>£J:!K * 
-T*CH0-K1« (ATCC: CCL-61) £JfcW$K&bfco Geneticin (0.8 mg/ 

ml; GIBCO BULK) JfctflOX^MJ&JIEJlitfi (fetal calf serum) £^fTSRPMI16 
40Jgtt*rW2»IHJg*TS£fcfc«fc »K GeneticinKttBH*slft«llfi4a9lbfco 

bfco 

[SBK0U2] rthJTT.imJij tc^-r-s^y ^D-^-;i/ttft:0il» 

^S^-fXU jB3a*C^« (100,000xg) IT, mwmfttt&WifcZ^M 
JRU PBSfc»»3ttfco ft6ftfcifflteJKii#&s ^7DOK7^>hi: 
£ fcCBALB/cx' 7 y hvw Krtfc^-f Si 1 1 £ »>IQIsI&g (OS) b 

y Krttft#L/fco gft©*ft*»e) 2 B&fc U WiMKSUfcbfco g[U >^ 
I0»2£^'77n * xD-v'ftBIl&PAI (JCR No.B0113; Res. Disclosure, Vol.217, 
p. 155, 1982) ££5 : lfS^U bttf U xfl/ >^>J =i-;i/4000 

(GiBcoto ^■canfia^ -e-s d 1 1 «t d ^ ^ ^ D-t«i4^^ 7* d 
H-?^»H/fc. /w/n-vom 1 o%^jMifo^7* 7 7x 

U>*^-r5HAT^WASF104»ttl 4n?i8#"rsz. £fc J: Off o 

gG (CappelH) tS*B$*Sifct^ 0*fe*nfelBII!a©m3fc§SflE%EPICS-ELIT 
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* ( 1 0 6 75M1 0 7 flS/0.5ml/TH7^) £ N ICR nu/nuv^X (mt, 

±)\,WF. (SA12WSG430) 4^*W»bfc 0 

[5fc«0il 3] r t h JTT-ltrQ/^j WS^^D-t^Ct h*^j& 
'J Wl#C*tr53ft£ 
H»J 8 X-m^tz *) s rjn-ltfiJKj t± r CD28 j TCTLA-4j £ UlUifc&g 

T-ltaJRj £.ftt&*S ^^-^;^ii ! Cft:SA12^b<{iSG430©V^'rtl^-^ (1// 
g/ml) Sfctt©^^ ^ D— ^;Ha#SA12«b < &SG430CDO-f tlfr-# ( 1 

#g/ml) 'J WUK©iStttf;fc;tettSS& 1 i/yj-frtt^VtztixDViCM^Stn- 
(lAtg/mK #-V • ^7;^r^ • i/^rAXti) 

7l/-hfcBPMI1640i§ifeT?&#L;fc^ x;i/tiE^b h^Jfil U >A# (lx 
10 5 cells/well) lOX^J£Bifaii£^&RPMIl640igi1&4'-C" 3 Bffi&Sl, 

fco i&ilfcljiSDTPMA (phorbol myristate acetate : 1 ng/ml) S^SPbfco 
T% &£x;i/£ [ 3 H] ?-^> (3.7/zkBq/<i7x;i,) £«LTs 3 7°Ct6l§ 

?$%mhtz 0 mtezmtiL (A-^h) u DKArtfciR&fcaixfe [ 3 h] 

^ y ^n-±;i'^SA12^fe{iSG430(DVNl I n^©^T'MbfcJi^t(±, ^ 

omt(Dwm<Dm&iziz s ^ p-±;i/tix^sAi2tfe{iSG43oov>-rn$ffl^fc 
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m&kb u i o oteCJtstufe. 

rjTT-l^j # r CD28j * TCTLA-4J £: 1*1$© 3 X x >r * a W h U- • >^ 

* £ ^ * ^ 1" * © * * • 

4] g««7U;i/*H4K*«# (EAE) rjTT-2lni^J 

©$JH 

ftfc3¥«fci&'*fc.fc5^ CD28/CTLA-4-CD80/CD86OHO^^^^fi314 

*©a*#£Sfc3*vt*T^So a^rosB^js^^^^tt* «Dt 

h£#&xUxVh- (SLE) ©^Et^K (MS) O^Wft 

JSSS«W7Wl/¥H4IH#tt# (EAE) , @>f >xy>##tt!6K#i (IDDM) ^ 
;K K^**-*- (Goodpasture) ©ff&^^W @fc hW4W»U "J^* - 

#&BJ3© rjTT-lifcJ&O r CD28j TCTLA-4j ©J: 3 & U Wtt*©t£t4<b&2> 

vMi^owffltM^-rs^^a&sfrSfrftJiiB-rafe^ ^Mft^ (ms) 

©^;v?fcSfli*tt7Wl/*H4IK£ttlft (EAE) ^^l/^y hfcttSU 
Hartley^;!/^^ h©^#M*^^^-h (80Qng/nl£3£ffl2fO *^M©7D 

>r > K^±^a^>htS«JUT^fitfsf^iftJii:U"t:©xT;i/y3>sa»t 
feo gi?J^3>S> M^7^ h- (& 6»», 1 5E) ©££©£&£& 

r> s TWU*HM#ft& (EAE) £2: 



WO 98/38216 



PCT/JP98/00837 



85 

ftfr^ ftfij^iH (OB) Mtffc8&«E*ft*fr&3 0i. 6Bi> 9Bi& 
tfl2ail:iM4bf;o 

®Hfig^J2T-ft^bfe r^y hJTT-lifc/Sj fc#?-S* * P-^MKft: r JTT 
-2^j : 2mg/ml PBS, 5ig/kg) ; 

<g)*xP-fKffll7 , H f -yn> : 4mg/ml PBS, lOmg/kg) ; 

(3) r 5v bJTT-mmj ^SJfoL&V^MrCft :2ig/ml PBS, 5mg/kg) « 

uttm 4 tmmoBmtDtztbiz, M^sii (gbm) jm*^;^* h*fp 
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3. 3 _ 1^-7 y h (wister kyoto, MOg, 48E) OiMifi^C^^^- 
2ml (ftPS : *<Jl5//g) J: 
£D#$tt*J&I!g (GBM) ff&#I^$;*ft3o 

n^Sx (0 0) 36VC*©«liaifflfi:3®'ro5aHt:»Dfi:4 

bfco 

©^«0i2-Cf^«bfc hJTT-lMj tcM-TS^y r JTT 
-2irEftj (£4* : 3mg/kg (2ml PBS/kg), »flRfll9!#) ; 

Qm'&ttmtLTCDZTUj Hffi|7"UK- % /n> (0.5% CMC (*;i/#*'>/*- 
;i/-fe;i>n-;0 (&4M : 3mg/kg (5ml/kg) , mntk*) ; 

®Plt4jttKbT©0.5% CMC (&#M : 5ml/kg, *£P&4) . 

*K«l5tOfi#^ (25ml/kg) £3S«BHiiP«4U IE 

tSifiaiCflStts ftft*^ (OBB) fre>l»IBi, 2Mis 3HB8B 

au c 4araBo*fi?jS'eHtttbT!fofco 

>'^cD^mbS(ib»hbfc^^B^©^(I*^^TTOt•S^ : FT^^)^ r JT 

© * JW ftJ 7? * 5 3 £ & ^ t © T* fc * o 

[*«S« 1 6 ] r jTT-linJK j i: I g F c t om&m 6 <Z>MK 
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mmm8. i3Mi s-ei^j:^^ *%®(d rm-mmj at, i~cd28j 

r CTLA-4j ©«t-5ftU >/^0rgtt'fb©»^^t)-S=JX^>f UU-f HJ- 

£j&Q. r CTLA-4j ©flMSft M -f > i: fc h&g^D7U >IgG10F clBttfcfr 
£&3il!£-#>^ (CTLA-4-IgFc) fct, a*©SB&&£J&©^»3l£«-tS 

(1) r-7> y KJTT-lifiJfj fct MgGl-FcfcOB^Sd (rJTT-l-IgFc) 

bJTT-ltafU ©IM^K^fcH- K1"ScDNA^P C RT' Ml" 3 
jfe^fcXhoItjOKrgMft&W "f 35' 7*5 >f (5' -CTGCTCGAGATGAAGCCCTACTTCTCG-3 
\ IBJWf 7) TOBajiiHI^rafi^^l-SS'r^^^- (5' -ACCCTACGGGTAACG 
GATCCTTCAGCTGGCAA-3\ EJWf 8) fciSfh £j*bfc 0 H»J 7 -e®f#Ufc 

hJTT-ltrCilj ®^:S&=i-h*-r5cDNA&^P-> rxi32A7j *«SfcbT 

r-5«y hJTT-liriJ^j ©iMi^S^- K1" 3cDNA&£frcDNA*H»Lfc. f#£ 
ntPCRMtl^XhoISOTafliHIT^bU TtfD-X^mfC&lfr U iftOlffl 
flS^«aftn- K-TScDNA»rK-i:M^tL-S^450bpCDt)-YX©^*> KfcJjUtUfc. 
#m^nfccDNA»rit&> XhoL&lFBanHlTfWK Lfcr^yU KpBluescript II SK 
(+) (StratageneSSQ ^ictfr? p-->^tfeo @ii»-^x>it- 

(Applied BiosystemsM) fc «fc*E8IJS¥*ffc «fc »K a^cDNAHrfrlix T^yhJTT- 
1 ifiJRj (IB*W§4) ©7$y|8#^173rSl 4 li8SOilS«*3- Kf SfS« 

i^^-ht-tLTOh MgGl©Fc^u-K1-SDNA{i> 77^U* 
(Cell, Vol.61, p. 1303-1313, 1990#Hg o 7tn-feyf -^7JI/-*7K 
*;P©S/-Kt*± (B. Seed) fcfcj; DftOH) £x BamHISOTbalT^-TS C 
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tc <fc tyBanHI-XbalDN A®t)t" (W1.3kb) t bTtHD Hi Lfco tr 
IgGlCDt Cyl2, &tfCrl3©#*3-K*a:£*V>#S*ftS. 

fffi3®«fc5Cl/Cftl»Lfc hJTT-ltnJgj 0«Wa^1S«*=i- SXho 
I-BamHI»rtf\ StfthlgGlCFc ( r IgFcj tffi&t*) *3-YtZ>x-?V>* 
SOTatfl-XbalBrJ*** XhoI2OTbaIT'«bfc77;U KpBluescript II SK 
(+) (StratageneK) D-n^Lfco 

&HTf* g7"7^^ F£XhoI&tJ'XbaIT-#HbU hJTI-lttJBj 
fgtSfct hIgFcfc*e>aSffll^DM*^tfttl.8kb©DNA»rM-««I»)«Ufco 
&DNA$rJt£> T4 DNAUtf— tf£ffl^T, $gfl^ * -pME18S (Medical Immunol 
ogy, Vol.20, No.l, p.27-32, 1990, : r ?tfc^X^> 

(sy^j, ¥±*t H101-107Mx 199230 OXhoI&tfXbalMfcJf AU 7*7 

^ * KprJTT-l-IgFcft*MRLfco 

MEMtgWeit^3>7;i/x>Ml#Mtg«LfeHEK293W (ATCC CRL1573) 
7*^7^ KprJTT-l-IgFc-CJ&RtettU ^Rteft*llllS48tf§bfco 

j&phe8i«ij»** mMkm^m^mm^mt %>z.tiz&*) rjrr-i-igF 

rJTT-l-IgFcfciu Protein G SepharoseT7 — x -f — # "7 A (PharmaciaM) £ 

UliB«*-ta*a^*b"C^fe»^±«l*, ?fc*g&8fftt (binding buff 
er) ^¥SrfbUfcProtein G SepharoseT7 -f — r--f — ACin*.fco &WCn 
A7A**g^»«»-C«c#bfcftN itlllfti (elution buffer) 

rJTT-l-IgFc£f#fco 

g«rJTT-l-IgFc©SDS-PAGE0^3l£0 1 9C^-fo 
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(2) rt hJTT-lirGMj fct MgGl-Fcfc©»£fia (hJTT-l-IgFc) (DMWl 
PCRfflfcfeH-5»ffli:l/T©cDNASVr7>fv-S|»^Ttt, huIB (1) t 

T-linJij ©£ft£=i- h*-r£cDNA£^t?*D-> r p BSh41j £fc 

5' v - £ b T £5' -TMCTGTTTCTCGAGAACATGAAGTCAGGC-3' ( BJ*J#^ 9 ) £ , 

3' 75 -f -7- £ UT (±5' -ATCCTATGGGTAACGGATCCTTCAGCTGGC-3' (IS^JS^ 1 0 ) 

»hJn-l-IgFc©SDS-PAGEfflj$S4BI 2 i t^r. 

H»J7T*mf#bfe r7-y hJTT-l^Jpj 0±lS3-h*t5cDNASx -7 
h U/?T^>:Tn-^-*-£W?-3&3I^*-pCAGGS ( Gene, Vol.108, 
p.193-200, 1991) DNA«W^>n (^*^*t») £ffi^T#AU 
77*^ h*prJTT-l£f#fco h7^i;x-^7^^»f;ftl:, prJTT-1* 
WIS#*ffl.aUT(S«ttK:Ufc 0 

9 (SfettMtt) £#<r3tfifl CRv^ffi^to gfc, r^y b JTT-lJnJ^j 
&SA*"S 3 PEAMEX 

fSC:fct:«t03ill#W**fcBDF-lv»>^ (fflL B*x^x;pj/-tt») &BDF 
-1^** (J& B#x*x;^>- ftSO fc&EStfTfHBbfc. £iE&x BDF-lv 
(Hit) <pf>IPS9*amu b7;i/D-^-Hf«iak:J;»)5IIIPffl»ft^ 
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itfe^A^ iEtftttHI4«^1-5SISIP©**a»JU {R*^* (fife 

ra^^nfe?-^* (77>»h ©b&hob*)^ am^^eur 

h08tS;BI4EI2 2fcSVr<> 

fey >y^T^7 hv£*CDfls5K 
(1) *-y^-f 

1994$ 5 3I52-62M) ICt^^fSM tSfcfi)©^-^ 

Tt)xy;^ >y£DNA£P->^ PstISl>*HindIII-e^'fbbT^fcPstI-HindIII 
»rfr ( r MDNA®j ) ^ T^X* KpGEM-3 CTp^tfW) ictf:/* P--^ 
bfco pGEM-3£XhoIT*IMU 7*5;*$. KpMCl-neo-polyA (Stratagene 

m *XhoISVSalI7ffflai/T«I0ajL/fc*^-f S/^iiSttaife'F ( r neoj ) £x 
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MBv^X^y ^ <y^DNA^D->^XhoISOTotlT'»LTs ±M© r *ai5jD 
NA®j &*)±m£.tiLW*&ffl.5Vb0&&¥ ( n|g|gjDNA©j ) fcBLfco - 

mmcD r n eo-*BEIDNA<Dj *#ALfcpGEM-34, XhoI&OTindlllftftfbLT 
rneo-ffi|^IDNA®j ^WDttJbfeo f#£>ftfc r^|BjDNA(2)j t r n eo-*|fflDNA<Dj 
fts NotiaVHindHITPISIlUfc^^^ h*pSEAP2-C0NT (^D->r^l) 

f#?>nfcr7X^ K ( r^|5lDNA(D-neo-ffi|^DNA®j jFftAS'ttT^*) 
NruI&ffl^T TffilBlDNACDj (DTUrmits BBSSLfc&s 7*7^^ KpMCl-TK (St 
ratageneiO £PvuIIT*#Hfci UTff fc* ^ y>^±-H?3tfi : F ( r TKj ) rjg 
IbJDNACDj tf>TaSt«A. 3*5 U ^-^r^ >^**- ( r^[gjDNA©-neo- 
ffi|eIDNA®-TKj #JiPA£ftT^6) &&fc 0 

(2) *-7^>f >^^*-<9ES$BII§'MZ)^A 

15^^J3&»a^^W^-SDMEM^«fe*T*^«Ufc-x'^^«#« (ESffljB ; 
embryonic stem cell) (Nature, Vol.362, p. 255-258, 1993SOTature, Vol.3 
26, p.292-295, 1987) £ h U 7«»t«Lt#-llgJ: UfcgL U >M®$ 
•C3lBiac^LTlBIIS**&l x 1 0 T |ffl||§/ml£MU)feo *MSS»« lml&fc D 
25A£g©lif83^-y^-f >^^^-4JD*x 350V/cm (25/uF) O^Tf^^ 
HHfrttfco (10cm) tclxl 0 7 IBIiJS©ES|fflj}a£&;ffil, 

«#J*tt+-ClB#*UfcgU (G418(250,ug/ml)&tf2,uM®#> 

-^r-f >^**-a»Afr£> 1 OBifc, ?On^.jph»t, 8S$t££ 
T-C573flMO^^v^i/>BtfES«^D->Mf|Ufeo f#<3ftfcEStt£P- 
Feede^m^i!(V^fe24^7*^-^T-^-^^J^{3^■r5^i:(z < i:^3, 768M 

© * * v ^ >Bt*Es«© u 7- * <&mf# b o 

(3) y hE SMW&cdzz 
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PCRfcfck (1) l98B**v>f 5/>Wttjte? ( r n eoj ) ©KaifcStJuT 
Iftfhs (5'-CGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGC-3\ IB?U 

S^l 1) ) MKDbuHE rffi|HlDNA®j OKaifc&^TiftfK ^fftbfcT^'fv 
- (5'-CATTCAAGTTTCAGGGAACTAGTCCATGCGTTTC-3\ iS?iJ#i§ 1 2 ) fcfflOfco 

SfcU t*:75-f?-&ffl^TPCR&fTofco PCRil 9 4*C-C3#©£*S 
fcl+M^K 9 4°CT-l^s 6 0°CT* l#&t>*7 2°CT-3#3 0S>®3o®fi 
jfcj&>5>&a£Jfc*3 0-*M*;K afetffc7 2°C-C 1 0#®RJfa* 1 1M *Mto 
fe^x 4°C-t*(S#l/feo C0PCRt: < l:^4kb^O77^> h#iiil£ft 

wop cRS»i»^e>nfco c:ne> 3 *p->coivt$v * * *-*Mf >7p y 

3*P->©l*]GDl*n->T\ £||IJfcfimS!©2#©M>K#fii 
(4) y y h7i!>70ff8 
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^rSttfb (JvZ7t>Y) $ntzEm%£*. C57BL6vr>^ (B*^^-^X U^* 
-Si) ©«tt&£Bl/r#fcE»Bfcl-E*fc!j 1 (T-f^D-f > 

bfco aXS^fcs ^JI^UT*£2.5Bi®<KIBICRv*;* 

(agouti) fe©v^x^#fe 0 

1 9 ] mfcmmmt&vncDmm 

hJTT-lifi]gCj t^-TS^^^D-^l/tftfr TjTT-1 
Jfiffrj RTF rjTT-2trt«:j ©&4\ £tf £111601 1 r b hJTT-lia 

Mj ^tS^y^D-tMnft rsA12j rsG430j (5 0~1 5 0/z 

g/ml) fcSSfti&e* (10ml) CMMJhUco 

&fflWS£iSfl^ ( rjn-liriJgU fcn ? iB0«fcdfcft»*W*-3*©-Ci&5o 

(1) THIfiOfSttfljfcM&s^-f *.xi/>f h U— ^:*-;i/4«MSISS&3£ 
S^LTfeiit-ST«^CD'J >^J£©«ilffi#^:&3 l"CD28j afctffcSS/ 

vytmoummmfr rcTu-4j iiTsBOcto^^tssw-rSo 

©•J #> H|g^1S«fc Ut£'i^7n y >8£©JSK-rSEBI r Pro-Pro-Pro 

(ppp) j 3&»«Biia^iS*it:«#*nT^s. 

©^^MEjS^tSfcbT&Sfcffijy ("Tyr-Xaa-Xaa-Met (YxxM) (Xaa#tfxl± 
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*© TCD28j Ktf l"CTU-4j ©&gfc|6)<s r l C3j T'fcSo 

(2) «iiaBa»*ft»^-r5«iii%^-rs r co28j &w i" C tla-4j tmt* 

«UBlWIB©TOIillfiE«*^tSi6*ft*t-S. 

(3) 0>&<£&«i«s ConA&£©v^ h$;x>TJM»LfcU>;^#«IIIS 

(tstt-fbT u >;^««ijfii^tsttflsB u y/^mmm) ^ jfcWJ 

(4) rjTT-ltnJSj fctttSffittBu khSillil'JW^IICli*! * 

(5) rjTT-lt/URj fc<*«tttt** *«&7Ufl>¥HxK*«* (E AE) C 

(6) rjTT-lffjJgj fctt«tftf**s ^Wii (GBM) WHO*? to* v h 

*$Bfl8© rjn-l^j fcfc, H-fia r CD28j * rciLA-4j t 
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sh t b x ofiffifi fciJift t it* -t* 5 & ® t & 5 o 

^BJ^Mfc? (DNA) , *V^7"^|< N #U^:7^ K»rtt-Mm& 
rjTT-liaMj £>£S^&8lfiS£8?Bj31- SfctoM^l/i&^i: LT«fflT*<&-5£W- 

<fc 0 &4 £ ft liDfO^ £ ff jjflj -T 3 £ £ A* Rjf&T* & 5 o 
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( 3 ) : J1-802PCT 

(4) tUH#f : 

(5) ttJISB : 

(6) ffJfeftlCD^fcii&ofetBBa&tfea^&VtfJHI©*^ 

B*H «9^fF)H^0 6 2 2 9 0^ 

g*a ¥$10^2E26B{im^M (S3#^J1-802DP1) 

(7) SftB: W9^2H27B 

( 8 ) mn<Dm i 2 

I2^J#^ : 1 
IB^iJ^fi^ : 600 
lE^JO^ : 
h#p$;- : jg&tt 
IH^iJcDM^ : cDNA to inRNA 

: t h (human) 

^S^-riE-t : CDS 
: 1 . . 600 
ft«£ifc£bfc£iS : E 
Ifi^J : 

ATG AAG TCA GGC CTC TGG TAT TTC TTT CTC 30 
Met Lys Ser Gly Leu Trp Tyr Phe Phe Leu 
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1 

TTC T6C TTG 
Phe Cys Leu 

6AA ATC AAT 
Glu He Asn 

TTT ATA TTT 
Phe He Phe 

TTA TGC AAA 
Leu Cys Lys 

TTT AAA ATG 
Phe Lys Met 

ATA CTC TGC 
He Leu Cys 

AGT GGA AAC 
Ser Gly Asn 

AAA TTC TGC 
Lys Phe Cys 

AGT GTC TCT 



5 

CGC ATT 
Arg lie 
15 

GGT TCT 
Gly Ser 
25 

CAC AAC 
His Asn 
35 

TAT CCT 
Tyr Pro 
45 

CAG TTG 
Gin Leu 
55 

GAT CTC 
Asp Leu 
65 

ACA GTG 
Thr Val 
75 

CAT TCT 
His Ser 
85 

T TT T T T 



AAA GTT TTA 
Lys Val Leu 

GCC AAT TAT 
Ala Asn Tyr 

GGA GGT GTA 
Gly Gly Val 

GAC ATT GTC 
Asp lie Val 

CTG AAA GGG 
Leu Lys Gly 

ACT AAG ACA 
Thr Lys Thr 

TCC ATT AAG 
Ser He Lys 

CAG TTA TCC 
Gin Leu Ser 

CTA TAC AAC 



10 

ACA GGA 
Thr Gly 
20 

GAG ATG 
Glu Met 
30 

CAA ATT 
Gin He 
40 

CAG CAA 
Gin Gin 
50 

GGG CAA 
Gly Gin 
60 

AAA GGA 
Lys Gly 
70 

AGT CTG 
Ser Leu 
80 

AAC AAC 
Asn Asn 
90 

TTG GAC 



WO 98/38216 



PCT/JP98/00837 



98 



Ser Val Ser Phe Phe Leu Tyr Asn Leu Asp 
95 100 
CAT TCT CAT GCC AAC TAT TAC TTC TGC AAC 
His Ser His Ala Asn Tyr Tyr Phe Cys Asn 
105 110 
CTA TCA ATT TTT GAT CCT CCT CCT TTT AAA 
Leu Ser He Phe Asp Pro Pro Pro Phe Lys 
115 120 
GTA ACT CTT ACA GGA GGA TAT TTG CAT ATT 
Val Thr Leu Thr Gly Gly Tyr Leu His He 
125 130 
TAT GAA TCA CAA CTT TGT TGC CAG CTG AAG 
Tyr Glu Ser Gin Leu Cys Cys Gin Leu Lys 
135 140 
TTC TGG TTA CCC ATA GGA TGT GCA GCC TTT 
Phe Trp Leu Pro He Gly Cys Ala Ala Phe 
145 150 
GTT GTA GTC TGC ATT TTG GGA TGC ATA CTT 
Val Val Val Cys He Leu Gly Cys He Leu 
155 160 
ATT TGT TGG CTT ACA AAA AAG AAG TAT TCA 
He Cys Trp Leu Thr Lys Lys Lys Tyr Ser 
165 170 
TCC AGT GTG CAC GAC CCT AAC GGT GAA TAC 
Ser Ser Val His Asp Pro Asn Gly Glu Tyr 
175 180 



330 



360 



390 



420 



450 



480 



510 



540 
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ATG TTC ATG AGA GCA GTG AAC ACA GCC AAA 
Met Phe Met Arg Ala Val Asn Thr Ala Lys 

185 190 
AAA TCT AGA CTC ACA GAT GTG ACC CTA TAA 
Lys Ser Arg Leu Thr Asp Val Thr Leu 

195 



M&mm^ : 2 

Wi\<D&Z : 199 

mm 

: t h> (human) 

BB^U : 

Met Lys Ser Gly Leu Trp Tyr Phe Phe Leu 
1 5 10 

Phe Cys Leu Arg He Lys Val Leu Thr Gly 

15 20 
Glu He Asn Gly Ser Ala Asn Tyr Glu Met 

25 30 
Phe He Phe His Asn Gly Gly Val Gin He 

35 40 
Leu Cys Lys Tyr Pro Asp He Val Gin Gin 

45 50 
Phe Lys Met Gin Leu Leu Lys Gly Gly Gin 
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55 60 
He Leu Cys Asp Leu Thr Lys Thr Lys Gly 

65 70 
Ser Gly Asn Thr Val Ser He Lys Ser Leu 

75 80 
Lys Phe Cys His Ser Gin Leu Ser Asn Asn 

85 90 
Ser Val Ser Phe Phe Leu Tyr Asn Leu Asp 

95 100 
His Ser His Ala Asn Tyr Tyr Phe Cys Asn 

105 110 
Leu Ser He Phe Asp Pro Pro Pro Phe Lys 

115 120 
Val Thr Leu Thr Gly Gly Tyr Leu His He 

125 130 
Tyr Glu Ser Gin Leu Cys Cys Gin Leu Lys 

135 140 
Phe Trp Leu Pro He Gly Cys Ala Ala Phe 

145 150 
Val Val Val Cys He Leu Gly Cys He Leu 

155 160 
He Cys Trp Leu Thr Lys Lys Lys Tyr Ser 

165 170 
Ser Ser Val His Asp Pro Asn Gly Glu Tyr 

175 180 
Met Phe Met Arg Ala Val Asn Thr Ala Lys 
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185 



190 



Lys Ser Arg Leu Thr Asp Val Thr Leu 
195 

: 3 

IBSajOft;* :2610 

mmom : mm 

: t r (human) 

ftUZmttZ^ : CDS 
: 26 . . 625 

&m*&fe{stzJ3m :E 
ia^ij : 

GGACTGTTAA CTGTTTCTGG CAAAC 25 
ATG AAG TCA GGC CTC TGG TAT TTC TTT CTC 55 
Met Lys Ser Gly Leu Trp Tyr Phe Phe Leu 



5 



10 



TTC TGC TTG CGC ATT AAA GTT 



TTA ACA GGA 



85 



Phe Cys Leu Arg lie Lys Val 



Leu Thr Gly 



15 



20 



GAA ATC AAT GGT TCT GCC AAT 



TAT GAG ATG 



115 



Glu He Asn Gly Ser Ala Asn 



Tyr Glu Met 



25 



30 
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TTT ATA 
Phe He 

TTA TGC 
Leu Cys 

TTT AAA 
Phe Lys 

ATA CTC 
lie Leu 

AGT GGA 
Ser Gly 

AAA TTC 
Lys Phe 

AGT GTC 
Ser Val 

CAT TCT 
His Ser 

CTA TCA 
Leu Ser 



TTT CAC 
Phe His 

AAA TAT 
Lys Tyr 

ATG CAG 
Met Gin 

TGC GAT 
Cys Asp 

AAC ACA 
Asn Thr 

TGC CAT 
Cys His 

TCT TTT 
Ser Phe 

CAT GCC 
His Ala 

ATT TTT 
He Phe 



AAC GGA 
Asn Gly 
35 

CCT GAC 
Pro Asp 
45 

TTG CTG 
Leu Leu 

55 

CTC ACT 
Leu Thr 
65 

GTG TCC 
Val Ser 
75 

TCT CAG 
Ser Gin 
85 

TTT CTA 
Phe Leu 
95 

AAC TAT 
Asn Tyr 
105 

GAT CCT 
Asp Pro 



GGT GTA 
Gly Val 

ATT GTC 
He Val 

AAA GGG 
Lys Gly 

AAG ACA 
Lys Thr 

ATT AAG 
He Lys 

TTA TCC 
Leu Ser 

TAC AAC 
Tyr Asn 

TAC TTC 
Tyr Phe 

CCT CCT 
Pro Pro 



CAA ATT 
Gin lie 
40 

CAG CAA 
Gin Gin 
50 

GGG CAA 
Gly Gin 
60 

AAA GGA 
Lys Gly 
70 

AGT CTG 
Ser Leu 
80 

AAC AAC 
Asn Asn 
90 

TTG GAC 
Leu Asp 
100 
TGC AAC 
Cys Asn 
110 
TTT AAA 
Phe Lys 
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115 120 

GTA ACT CTT ACA GGA GGA TAT TTG CAT ATT 415 
Val Thr Leu Thr Gly Gly Tyr Leu His He 

125 130 
TAT GAA TCA CAA CTT TGT TGC CAG CTG AAG 445 
Tyr Glu Ser Gin Leu Cys Cys Gin Leu Lys 

135 140 
TTC TGG TTA CCC ATA GGA TGT GCA GCC TTT 475 
Phe Trp Leu Pro lie Gly Cys Ala Ala Phe 

145 150 
GTT GTA GTC TGC ATT TTG GGA TGC ATA CTT 505 
Val Val Val Cys lie Leu Gly Cys He Leu 

155 160 
ATT TGT TGG CTT ACA AAA AAG AAG TAT TCA 535 
He Cys Trp Leu Thr Lys Lys Lys Tyr Ser 

165 170 
TCC AGT GTG CAC GAC CCT AAC GGT GAA TAC 565 
Ser Ser Val His Asp Pro Asn Gly Glu Tyr 

175 180 
ATG TTC ATG AGA GCA GTG AAC ACA GCC AAA 595 
Met Phe Met Arg Ala Val Asn Thr Ala Lys 

185 190 
AAA TCT AGA CTC ACA GAT GTG ACC CTA TAA 625 
Lys Ser Arg Leu Thr Asp Val Thr Leu 

195 

TATGGAACTC TGGCACCCAG GCATGAAGCA CGTTGGCCAG TTTTCCTCAA 675 
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CTTGAAGTGC AAGATTCTCT TATTTCCGGG ACCACGGAGA GTCTGACTTA 725 
ACTACATACA TCTTCTGCTG GTGTTTTGTT CAATCTGGAA GAATGACTGT 775 
ATCAGTCAAT GGGGATTTTA ACAGACTGCC TTGGTACTGC CGAGTCCTCT 825 
CAAAACAAAC ACCCTCTTGC AACCAGCTTT GGAGAAAGCC CAGCTCCTGT 875 
GTGCTCACTG GGAGTGGAAT CCCTGTCTCC ACATCTGCTC CTAGCAGTGC 925 
ATCAGCCAGT AAAACAAACA CATTTACAAG AAAAATGTTT TAAAGATGCC 975 
AGGGGTACTG AATCTGCAAA GCAAATGAGC AGCCAAGGAC CAGCATCTGT 1025 
CCGCATTTCA CTATCATACT ACCTCTTCTT TCTGTAGGGR TGAGAATTCC 1075 
TCTTTTAATC AGTCAAGGGA GATGCTTCAA AGCTGGRGCT ATTTTATTTC 1125 
TGAGATGTTG ATGTGAACTG TACATTAGTA CATACTCAGT ACTCTCCTTC 1175 
AATTGCTGAA CCCCAGTTGA CCATTTTACC AAGACTTTAG ATGCTTTCTT 1225 
GTGCCCTCAA TTTTCTTTTT AAAAATACTT CTACATGACT GCTTGACAGC 1275 
CCAACAGCCA CTCTCAATAG AGAGCTATGT CTTACATTCT TTCCTCTGCT 1325 
GCTCAATAGT TTTATATATC TATGCATACA TATATACACA CATATGTATA 1375 
TAAAATTCAT AATGAATATA TTTGCCTATA TTCTCCCTAC AAGAATATTT 1425 
TTGCTCCAGA AAGACATGTT CTTTTCTCAA ATTCAGTTAA AATGGTTTAC 1475 
TTTGTTCAAG TTAGTGGTAG GAAACATTGC CCGGAATTGA AAGCAAATTT 1525 
AWWTTATTAT CCTATTTTCT ACCATTATCT ATGTTTTCAT GGTGCTATTA 1575 
ATTACAAGTT TAGTTCTTTT TGTAGATCAT ATTAAAATTG CAAACAAAAT 1625 
CATCTTTAAT GGGCCAGCAT TCTCATGGGG TAGAGCAGAA TATTCATTTA 1675 
GCCTGAAAGC TGCAGTTACT ATAGGTTGCT GTCAGACTAT ACCCATGGTG 1725 
CCTCTGGGCT TGACAGGTCA AAATGGTCCC CATCAGCCTG GAGCAGCCCT 1775 
CCAGACCTGG GTGGAATTCC AGGGTTGAGA GACTCCCCTG AGCCAGAGGC 1825 
CACTAGGTAT TCTTGCTCCC AGAGGCTGAA GTCACCCTGG GAATCACAGT 1875 
GGTCTACCTG CATTCATAAT TCCAGGATCT GTGAAGAGCA CATATGTGTC 1925 
AGGGCACAAT TCCCTCTCAT AAAAACCACA CAGCCTGGAA ATTGGCCCTG 1975 
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GCCCTTCAAG 


ATAGCCTTCT 


TTAGAATATG 


ATTTGGCTAG 


AAAGATTCTT 2025 


AAATATGTGG 


AATATGATTA 


TTCTTAGCTG 


GAATATTTTC 


TCTACTTCCT 2075 


GTCTGCATGC 


CCAAGGCTTC 


TGAAGCAGCC 


AATGTCGATG 


CAACAACATT 2125 


TGTAACTTTA 


GGTAAACTGG 


GATTATGTTG 


TAGTTTAACA 


TTTTGTAACT 2175 


GTGTGCTTAT 


AGTTTACAAG 


TGAGACCCGA 


TATGTCATTA 


TGCATACTTA 2225 


TATTATCTTA 


AGCATGTGTA 


ATGCTGGATG 


TGTACAGTAC 


AGTACWTAAC 2275 


TTGTAATTTG 


AATCTAGTAT 


GGTGTTCTGT 


TTTCAGCTGA 


CTTGGACAAC 2325 


CTGACTGGCT 


TTGCACAGGT 


GTTCCCTGAG 


TTGTTTGCAG 


GTTTCTGTGT 2375 


GTGGGGTGGG 


GTATGGGGAG 


GAGAACCTTC 


ATGGTGGCCC 


ACCTGGCCTG 2425 


GTTGTCCAAG 


CTGTGCCTCG 


ACACATCCTC 


ATCCCAAGCA 


TGGGACACCT 2475 


CAAGATGAAT 


AATAATTCAC 


AAAATTTCTG 


TGAAATCAAA 


TCCAGTTTTA 2525 


AGAGGAGCCA 


CTTATCAAAG 


AGATTTTAAC 


AGTAGTAAGA 


AGGCAAAGAA 2575 


TAAACATTTG 


ATATTCAGCA 


ACTGAAAAAA 


AAAAA 


2610 



mnm^ : 4 

: 2072 

wmorn : mm 

mmomm : wmm w ikm* *mmM&mtttsmk) 

: "7 y Y (rat) 

ftmzmtt^ : cds 

#£{fi[B : 35 . . 637 
SE^U : 
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CTGGAGGGGA AGAGTGCAGC TGTTCCTGGC AGAC 34 
ATG AAG CCC TAC TTC TCG TGC GTC TTT GTC 64 
Met Lys Pro Tyr Phe Ser Cys Val Phe Val 
1 5 10 

TTC TGC TTC CTA ATC AAA CTT TTA ACA GGA 94 
Phe Cys Phe Leu He Lys Leu Leu Thr Gly 
15 20 
GAA CTC AAT GAC TTG GCC AAT CAC AGG ATG 124 
Glu Leu Asn Asp Leu Ala Asn His Arg Met 
25 30 
TTT TCG TTT CAC GAT GGA GGT GTA CAG ATT 154 
Phe Ser Phe His Asp Gly Gly Val Gin He 
35 40 
TCT TGT AAC TAC CCT GAG ACT GTC CAG CAG 184 
Ser Cys Asn Tyr Pro Glu Thr Val Gin Gin 
45 50 
TTA AAA ATG CAG TTG TTC AAA GAC AGA GAA 214 
Leu Lys Met Gin Leu Phe Lys Asp Arg Glu 
55 60 
GTC CTC TGC GAC CTC ACC AAG ACC AAG GGA 244 
Val Leu Cys Asp Leu Thr Lys Thr Lys Gly 
65 70 
AGC GGA AAC ACC GTG TCC ATC AAG AAT CCG 274 
Ser Gly Asn Thr Val Ser He Lys Asn Pro 
75 80 
ATG TCC TGT CCA TAT CAG CTG TCC AAC AAC 304 
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Met Ser Cys Pro Tyr Gin Leu Ser Asn Asn 
85 90 
AGT GTC TCT TTT TTC CTA GAC AAC GCA GAC 334 
Ser Val Ser Phe Phe Leu Asp Asn Ala Asp 
95 100 
AGC TCC CAG GGC AGC TAC TTT TTA TGC AGC 364 
Ser Ser Gin Gly Ser Tyr Phe Leu Cys Ser 

105 110 
CTG TCG ATT TTC GAC CCA CCC CCT TTT CAA 394 
Leu Ser He Phe Asp Pro Pro Pro Phe Gin 

115 120 
GAA AAG AAC CTT AGT GGA GGA TAT TTG CTT 424 
Glu Lys Asn Leu Ser Gly Gly Tyr Leu Leu 

125 130 
ATT TAT GAA TCC CAG CTT TGT TGC CAG CTG 454 
He Tyr Glu Ser Gin Leu Cys Cys Gin Leu 

135 140 
AAG CTT TGG TTA CCC GTA GGG TGT GCA GCT 484 
Lys Leu Trp Leu Pro Val Gly Cys Ala Ala 

145 150 
TTT GTG GCA GCG CTC CTT TTT GGA TGC ATA 514 
Phe Val Ala Ala Leu Leu Phe Gly Cys He 

155 160 
TTT ATC GTC TGG TTT GCA AAA AAG AAG TAC 544 
Phe He Val Trp Phe Ala Lys Lys Lys Tyr 

165 170 
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AGA TCC AGT GTG CAC GAC CCT AAT AGC GAG 
Arg Ser Ser Val His Asp Pro Asn Ser Glu 



574 



175 



180 



TAC ATG TTC ATG GCG GCA GTC AAC ACA AAC 
Tyr Met Phe Met Ala Ala Val Asn Thr Asn 



604 



185 



190 



AAA AAG TCC AGA CTT GCA GGT ATG ACC TCA 
Lys Lys Ser Arg Leu Ala Gly Met Thr Ser 



634 



195 



200 



TAA 



637 



TCTGGAACAC GGGAACCCAT GGAGGAACTA CACTGTCTAG TTCCCCTGAA 687 
ACTTGAATGG AGAAAGTCTT CTATTTTCTG GACCACAGGG CATCTGACTT 737 
GATTAACTAC TGATACCTCC TTTTGGKGTT TTGTTTGTCT GGATCAGTGA 787 
CTATCAGTCA CTCGGAATTT CAGCAGACTG CCCTGGGTTT GCTGAGTCCT 837 
TTTAAGGCAA ACCCCTTCTT ATAGAAGACC CGGCTCATAT GTATTCAACA 887 
AACAGACCTC ACTGGGATAC AATCCCCTCT TTCTGCGCCT GCTTCTAGCT 937 
ATGCACCGGC CAGCAAGACA AACATATCTC CAGCATTTTT ACAAAAATGC 987 
CAGGGTATGA ATCTGTAAAG TACACAGGCA GCCATTGACC ACCGTCTGTC 1037 
CTCGTTTTTT CAGATTCTAT TTTTTTCCAT AGAGATCAGC ATTCCTTCTA 1087 
GAATCAGACA GTAGAGGGAG ATGCTTCACA ACAGAAGCTC TTATGTTTCT 1137 
GAGATGTTGA TGAATTCATG CTTTAGTACC ACCATGTTCT CTAACAACTT 1187 
CTATATTCCA GCTGATCACT GCTTCAGGGC TTAGATGCCT GCTTTTGCCT 1237 
TCAAGTCTCC CCTTAAAGAT ACTCCCACAG GTCTACTTGG TGGCCTGCAG 1287 
CCACTCTGAA TAGGAAGTTT GGTCTACAAT TTCCCCCCTC TGCTGCTCAA 1337 
AAAAAAAAAT TAGTAGATAT GATTTTCCCA TATTCTCCCT GCCAAAGTAA 1387 
TTTTTTCCAG CAAAGACATC TAAATTCAGT TAATATGGTT TACTGTGTTG 1437 
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ATATTAGTGG 


CAGTAAACAT 


TTCTCAGAAT 


CAAAAGCAAA TTAATTTTGC 


1487 


GGT6GTGTTT 


TTCTACCATT 


ATCTTGGGTT 


TCCATGGTGC TATTACTCAC 


1537 


AAGTTTAGCT 


ATTTTTTTAT 


GCATCATATT 


AAAGTTGCAA GCAAGCAGAG 


1587 


CAACCCTCGG 


TTAATGGGCA 


AACATTCTCC 


TGGGGTAGAA TGAATTGTCT 


1637 


ATTTAGCCCG 


AAAACTGCAG 


TTTCTGTGGG 


TGGCTGCCAG ACTACAGCCG 


1687 


TGCTTTGCTC 


TGGCTTTGAC 


AGGTTGAAAT 


AGYCCCCATG ASCSTGGAAC 


1737 


AGWACTCCAG 


ACTGTGCTGG 


AGTCCCAAAG 


TTAGGAGGGC CATGGAGCCT 


1787 


GGGACAGGCT 


GCTGCTTTGG 


TCTTTAGGAT 


CTAGGAARAA TTACAGAGGG 


1837 


GCCAAGACAG 


AGTTCCCTCC 


CCTAGAAACT 


GTGCAGCCTG GAAGTCAGCC 


1887 


CTGGCACTTT 


AAGATAGCCT 


TCTTTAGAAC 


ATGAGTTAGT TGGTAGTATT 


1937 


CTGACGTGTA 


AACAGCCTAT 


KGTTGCTCGG 


AGCTGGACCA TTTTCTCCAC 


1987 


TTCCCTGTCT 


GCATGCCTAA 


GACTTCTAGA 


GCAGCCAACG TATATGCAAC 


2037 


ATTAAAGAAA 


AAAAAAAAAA 


AAAAAAAAAA 


AAAAA 


2072 



ia^J#^ : 5 
RBI® £3 : 603 

mmom •. mm 
un<omm : cdna to drna 

: "x^X (mouse) 

ftWLZntU^ : CDS 
: 1 . . 603 

E8I : 
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ATG AAG CCG TAC TTC TGC CAT GTC TTT GTC 30 
Met Lys Pro Tyr Phe Cys His Val Phe Val 
1 5 10 

TTC TGC TTC CTA ATC AGA CTT TTA ACA GGA 60 
Phe Cys Phe Leu He Arg Leu Leu Thr Gly 
15 20 
GAA ATC AAT GGC TCG GCC GAT CAT AGG ATG 90 
Glu He Asn Gly Ser Ala Asp His Arg Met 
25 30 
TTT TCA TTT CAC AAT GGA GGT GTA CAG ATT 120 
Phe Ser Phe His Asn Gly Gly Val Gin He 
35 40 
TCT TGT AAA TAC CCT GAG ACT GTC CAG CAG 150 
Ser Cys Lys Tyr Pro Glu Thr Val Gin Gin 
45 50 
TTA AAA ATG CGA TTG TTC AGA GAG AGA GAA 180 
Leu Lys Met Arg Leu Phe Arg Glu Arg Glu 
55 60 
GTC CTC TGC GAA CTC ACC AAG ACC AAG GGA 210 
Val Leu Cys Glu Leu Thr Lys Thr Lys Gly 
65 70 
AGC GGA AAT GCG GTG TCC ATC AAG AAT CCA 240 
Ser Gly Asn Ala Val Ser He Lys Asn Pro 
75 80 
ATG CTC TGT CTA TAT CAT CTG TCA AAC AAC 270 
Met Leu Cys Leu Tyr His Leu Ser Asn Asn 
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85 90 
AGC GTC TCT TTT TTC CTA AAC AAC CCA GAC 300 
Ser Val Ser Phe Phe Leu Asn Asn Pro Asp 
95 100 
AGC TCC CAG GGA AGC TAT TAC TTC TGC AGC 330 
Ser Ser Gin Gly Ser Tyr Tyr Phe Cys Ser 

105 110 
CTG TCC ATT TTT GAC CCA CCT CCT TTT CAA 360 
Leu Ser He Phe Asp Pro Pro Pro Phe Gin 

115 120 
GAA AGG AAC CTT AGT GGA GGA TAT TTG CAT 390 
Glu Arg Asn Leu Ser Gly Gly Tyr Leu His 

125 130 
ATT TAT GAA TCC CAG CTC TGC TGC CAG CTG 420 
He Tyr Glu Ser Gin Leu Cys Cys Gin Leu 

135 140 
AAG CTC TGG CTA CCC GTA GGG TTG CCA GCT 450 
Lys Leu Trp Leu Pro Val Gly Leu Pro Ala 

145 150 
TTC GTT GTG GTA CTC CTT TTT GGA TGC ATA 480 
Phe Val Val Val Leu Leu Phe Gly Cys He 

155 160 
CTT ATC ATC TGG TTT TCA AAA AAG AAA TAC 510 
Leu He lie Trp Phe Ser Lys Lys Lys Tyr 

165 170 
GGA TCC AGT GTG CAT GAC CCT AAT AGT GAA 540 
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Gly Ser Ser Val His Asp Pro Asn Ser Glu 



175 



180 



TAC ATG TTC ATG GCG GCA GTC AAC ACA AAC 



570 



Tyr Met Phe Met Ala Ala Val Asn Thr Asn 



185 



190 



AAA AAG TCT AGA CTT GCA GGT GTG ACC TCA 



600 



Lys Lys Ser Arg Leu Ala Gly Val Thr Ser 



195 



200 



TAA 



603 



iWm% : 6 
i£U©ft£ : 836 

r-#Ds;- : mm® 

*L%%* (rat) 

«f«*sraB^ : CDS 

: .35 . . 685 

ie^u : 

CTGGAGGGGA AGAGTGCAGC TGTTCCTGGC AGAC 34 
ATG AAG CCC TAC TTC TCG TGC GTC TTT GTC 64 
Met Lys Pro Tyr Phe Ser Cys Val Phe Val 
1 5 10 
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TTC TGC TTC 
Phe Cys Phe 

GAA CTC AAT 
Glu Leu Asn 

TTT TCG TTT 
Phe Ser Phe 

TCT TGT AAC 
Ser Cys Asn 

TTA AAA ATG 
Leu Lys Met 

GTC CTC TGC 
Val Leu Cys 

AGC GGA AAC 
Ser Gly Asn 

ATG TCC TGT 
Met Ser Cys 

AGT GTC TCT 
Ser Val Ser 



CTA ATC 
Leu He 
15 

GAC TTG 
Asp Leu 
25 

CAC GAT 
His Asp 
35 

TAC CCT 
Tyr Pro 
45 

CAG TTG 
Gin Leu 
55 

GAC CTC 
Asp Leu 
65 

ACC GTG 
Thr Val 
75 

CCA TAT 
Pro Tyr 
85 

TTT TTC 
Phe Phe 



AAA CTT 
Lys Leu 

GCC AAT 
Ala Asn 

GGA GGT 
Gly Gly 

GAG ACT 
Glu Thr 

TTC AAA 
Phe Lys 

ACC AAG 
Thr Lys 

TCC ATC 
Ser lie 

CAG CTG 
Gin Leu 

CTA GAC 
Leu Asp 



TTA ACA GGA 
Leu The Gly 
20 

CAC AGG ATG 
His Arg Met 
30 

GTA CAG ATT 
Val Gin lie 
40 

GTC CAG CAG 
Val Gin Gin 
50 

GAC AGA GAA 
Asp Arg Glu 
60 

ACC AAG GGA 
Thr Lys Gly 
70 

AAG AAT CCG 
Lys Asn Pro 
80 

TCC AAC AAC 
Ser Asn Asn 
90 

AAC GCA GAC 
Asn Ala Asp 
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95 100 
AGC TCC CAG GGC AGC TAC TTT TTA TGC AGC 
Ser Ser Gin Gly Ser Tyr Phe Leu Cys Ser 
105 110 
CTG TCG ATT TTC GAC CCA CCC CCT TTT CAA 
Leu Ser lie Phe Asp Pro Pro Pro Phe Gin 
115 120 
GAA AAG AAC CTT AGT GGA GGA TAT TTG CTT 
Glu Lys Asn Leu Ser Gly Gly Tyr Leu Leu 
125 130 
ATT TAT GAA TCC CAG CTT TGT TGC CAG CTG 
He Tyr Glu Ser Gin Leu Cys Cys Gin Leu 
135 140 
AAG CTT TGG TTA CCC GTA GGG TGT GCA GCT 
Lys Leu Trp Leu Pro Val Gly Cys Ala Ala 
145 150 
TTT GTG GCA GCG CTC CTT TTT GGA TGC ATA 
Phe Val Ala Ala Leu Leu Phe Gly Cys lie 
155 160 
TTT ATC GTC TGG TTT GCA AAA AAG AAG TAC 
Phe He Val Trp Phe Ala Lys Lys Lys Tyr 
165 170 
AGA TCC AGT GTG CAC GAC CCT AAT AGC GAG 
Arg Ser Ser Val His Asp Pro Asn Ser Glu 
175 180 
TAC ATG TTC ATG GCG GCA GTC AAC ACA AAC 
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Tyr Met Phe Met Ala Ala Val Asn Thr Asn 

185 190 
AAA AAG TCC A6A CTT GCA GGT ACA GCA CCC 634 
Lys Lys Ser Arg Leu Ala Gly Thr Ala Pro 

195 200 
CTT AGG GOT TTG GGG AGA GGA GAA CAC TCT 664 
Leu Arg Ala Leu Gly Arg Gly Glu His Ser 

205 210 
TCA TGT CAA GAC CGG AAT TAA 685 
Ser Cys Gin Asp Arg Asn 

215 

TTTGTTTATT TCTATTTTAA AAGAAAGACA TTTTTTCCCC TAAAGATAAT 735 
TTTTGTATTT TTATGTGAAA GTCTGAATCT TCATTTTAAC TCGACTTATA 785 
TACTCTGTGG TATATTAAAA ATAATGTTTG TGAAAAAAAA AAAAAAAAAA 835 
A 836 



l2?!J#-f : 7 
E8l®ft£ : 27 

mrnomm : mnmm (^dna) 

#»&*-rffl^ : primer bind 
: 1 . . 27 

S2^U : 
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CTGCTCGAGA TGAAGCCCTA CTTCTCG 

I£#l#^ : 8 
mm<DM.£ : 32 

wm<om mm 

Mmomm : momm (^dna) 

ftffli%0.1rM^ : primer bind 
#£{ftg : l . . 32 

ACCCTACGGG TAACGGATCC TTCAGCTGGC AA 
: 9 

IB#J©^£ : 30 

mn<om : mm 

miomm -.wmm (^dna) 

! &WL : (ti2k~§~ SB - ^" : primer bind 
&g : 1 . . 30 

EBI : 

TAACTGTTTC TCGAGAACAT GAAGTCAGGC 
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ffifllS^ : 10 

mmo&z : 30 
mmcom -.mm 

Wil:iffli8 (MDNA) 

&®L*&?&^ : primer bind 
£&{£[1 : 1 . . 30 
«?a**^Lfc^te :E 

ATCCTATGGG TAACGGATCC TTCAGCTGGC 30 

mvm^ : ii 

iH^JOg^ : 35 

mn<om mm 

i2?iJ0«^ : flbCD^H (MDNA) 

«p«ft*-rfB'^ : primer bind 

#£&g : 1 35 

la^u : 

CGTGATATTG CTGAAGAGCT TGGCGGCGAA TGGGC 35 

E8I« : 12 

m\<D&$ : 34 
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r#ny- : IRK 

EBI©«B (MDNA) 

ftfflLZMtt^ : primer bind 
: 1 . . 34 

: 

CATTCAAGTT TCAGGGAACT AGTCCATGCG TTTC 34 
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( a ) >l>tt<t fcJSRfflMSXW-r h > (mitogen) HMWi^tz U 

(b) ^m^H^tsiiS^^wrsmttx v>r h^^>T-«Lfe>j> 

( c ) mmmmmft?iz&fo&*m?%tim\±. c d 3 csjstt&wr 

2:©*#T-C*«lifli'J>^«©iiJil*SI»-rs ; 

(d) aJIS^^{-Phe-Asp-Pro-Pro-Pro-PheT*^t)^n5gP^T^ /ttEWft 

( e ) «rt^tcTyr-Met-Phe-MetT-*t)^nsgU^T ^ y HEAISE* 5» 

2. K^y^r*-]*^ EW«f 2CgB®©T^i*iE?iJ> £fcttE*J#^2fc 

hs«©ts jmm^?<o7 s ;m£.&\<\x i u < i±»7^itfii> & 

3. ^tf'J^:/?- b*#> E*J#^lCiB«©JS&E*J*Pe>ft3DNAK:yl h »J > 

swi-ST-^ysEwsw-rs^fcs^afct-sa^i tg3«©#u^r^Ko 
i#Maf#m©^?ftfrfctafB©*y^r?- h* 0 

6 . It**! 1 75S«#fl| 5 ©^-f *ifr£H3®©* 'J ^7"^ KfSafi^. 

7. 83t£*#, cDNA7f**cfc*W»i:'r5||*JH6t:ffl«0»fi : Po 

8. ^cDNA^ E*J#^lfcffl«©IB*E#J*Wr3c:fc£8«fc*3ai# 
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4 ©«»^3575S637£fB*©«£EaU iS^J#^ 5 0fiS#^175M6O3Cffl« 
<Dft£E8k Sfcttia9a*^60tt»^35^M685ti3«©*aSiB5!lOVNl*nfr 

1 1. If^Jgl 0(clB«©^^^-^#A^tife^H^m^o 
1 2. SRfcFf&SOTBM BP-5725^iW!l;*ftSJ&Rtetfc#o 

1 6. al^XS17iSIS^Jl5©V^•ri^^(3B3^i©^ , J^7•^ K<0«e^«l*4»?) 

y 'vr* f *c* s £ *: ^mWitr &at$g i 6 eta*©** ^ v-#^ 0 

18. 4fcffl«0#U^rf-K»iJt£b<tt»^l 7 £131$©*^ 

glim. 

1 9 . 1 5 Ot^ftfrfcEtfi©* U Y(Dtm^WAt t 
h<Dft^n7i)> (Ig) oa«©^**«*fcJ±S»IR*o-ffifc*'?>** 

2 0. &g^n I gG-eftSifcft^afcTSIS*®! 9fciBtt®Bl 
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21. igG©t>m C2 m-t >;&tfC3 M-f > 

22. s#»M7*-Fa*x iaai#^2 £ia-©£ft5:p^ ;mm*.Mt%t hfi 
#0*y^7^FT&S£fc*ft«fc*sii:a&ai 9^MH^Ji2 lowrnfr 

fcffi«®llte*y'V7*-F. 
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